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ABSTRACT 
The major cause of visceral larva migrans (VLM) and ocular 
toxocariasis in man is Toxocara canis infection. In non-canid hosts, 
invasive larvae do not differentiate but survive for long periods. 
This state of arrested development is mirrored iji vitro, where larvae 
remain viable in serum free medium for long time, continually 
releasing copious quantities of excretory-secretory (ES) antigens, 
which evoke heterogenous group of clinical syndromes. The detection of 
antibodies of this species is largely based on serological assays. The 
current studies describe the culture of second-stage larvae in RPMI-
1640 media for ES antigen, comparative evaluation of enzyme-linked 
immunosorbent assay and indirect haemagglutination test with human 
sera collected from different clinically suspected subjects as well as 
adult blood donors, kinetics of immuneresponse in rabbits with special 
reference to histopathology* to mimic the human infection, and lastly 
the seroprevalence of dogs of different age groups by ELISA with 
larval ES and adult somatic antigens. 
Second stage T. C£ni^ s^  larvae were cultured j^ n Y.k^-L2. ^ ° ^ 
collection of excretory-secretory (ES) antigens of the nematode. 
Seroprevalence and seroepidemiological studies of toxocariasis 
were evaluated by enzyme-linked immunosorbent assay (ELISA) and 
indirect haemogglutination (IHA) on a total of 169 sera from 
clinically suspected subjects. According to the clinical examination 
the subjects were divided into five sub-groups. 
I Subjects of enlarged liver and spleen with unknown 
etiological agent, and eosinophilia greater than 20%. 
II Subjects of generalized tonic and clonic seizures 
and focal convulsion etc., with eosinophilia greater 
than 20%. 
III Subjects with chronic cough, bronchial asthma, 
expectorant, and eosinophilic count above 10%. 
IV Subjects of lymphadenopathy with markedly high 
eosinophilia. 
V Subjects of chronic urticaria and high eosinophilia 
VI Subjects with pseudoglyoma, posterior uveitis, 
retinoblastoma, choroidoretinitis and those with 
non-specific unilateral tumours in the eye. 
VII Subjects with non-toxocara helminth infection: 
Total of 25 subjects of non-toxocara helminth 
infection were selected from the clinical group. 
iii) A total of 150 adult blood donors' sera were used as 
control. 
A battery of various basic investigations of blood and blood 
smear in each subjects was d6ne routinely to obtain a picture 
regarding haemoglobin (Hb) , red blood corpuscles (RBCs), packed cell 
volume (PCV), erythrocyte sedimentation rate (ESR), total leukocyte 
count (TLC), differential leukocyte count (DLC), and absolute 
eosinophil count (AEC). 
Gross, microscopic and cultured stool examination of all the 
subjects as well as healthy donors were done to exclude any parasitic 
infection. 
The antibodies (IgG and IgM) levels of clinically suspected 
subjects and adult blood donors were studied by ELISA technique with 
larval ES antigen. 
The sera of the suspected subjects were also tested by IHA with 
larval ES antigen. 
The seropositivity of clinical subjects by ELISA revealed 13 
(29.5%) in group-I, 8 (40.0%) in group-11,9 (40.9%) in group-Ill, 2 
(66.6%) in group IV, 4 (40.4%) in group-V, 7 (15.9%) in group-VI, and 
7 (26.9%) in group-VII, whereas by IHA 10 (22.7%),2 (10.0%), 4 
(18.1%), 1 (33.3%), 2 (20.2%), 2 (4.5%), and 4 (15.5%) respectively. 
The over all seropositivity for toxocariasis by these two tests were 
29.5% and 118.4%. The mean O.D values for IgG and IgM in toxocara 
ELISA illustrate that IgG is significantly higher than IgM in all 
groups, and both the antibodies were significant (p<0.01) when 
compared with control (donor) value. 
The blood donors sera tested only by ELISA using toxocara larval 
ES antigen and only 4 (2.6%) had positive O.D values in range of 
0.532-0.647, and the mean values for IgG and IgM were 0.518 + 0.04 and 
0.94 + 0.01. Whereas 146 (97.6%) had negative. 
The crude and sephadex G-25 fractionated excretory-secretory 
antigens were run in SDS-PAGE with known molecular weight marker 
proteins. A total eight protein components were observed in the crude 
larval ES products with molecular weights of 42 Kd, 60 Kd, 77 Kd, 81 
Kd, 92 Kd, 125 Kd, 160 Kd, and 177 Kd, respectively. But the pooled ES 
antigenic fractions revealed six prominent protein bands with the 
molecular weights of 15 Kd, 42 Kd, 75 Kd, 77 Kd, 93, Kd, 162 Kd, and 
169 Kd. 
Immunoglobulin (IgG) was isolated by DEAE-cellulose column 
chromatography from the cruae immunoylobulin precipitate, obtained by 
40% ammonium sulphate saturation of human positive serum and the 
purified immunoglobulin was run by PAG electrophoresis. 
The immunecomplexes found in this process were run in SDS-PAGE, 
which showed two bands each with A. lumbricoides and A. duodenale with 
molecular weights of 130 Kd, 125 Kd, and 123 Kd, 117 Kd, but a single 
band with toxocara larval ES component with a molecular weight of 140 
Kd. 
The vitreous humor antibodies of ocular toxocara subjects were 
detected by ELISA with larval ES antigen, and found to be quite high 
as compared to the ELISA values of their sera, and IgG level was 
higher than IgM. 
The sera of different subjects as well as the vitreous humor of 
the ocular toxocariasis were tested by Ouchterlony gel diffusion, 
counterimmunoelectrophoresis, and immunoelectrophoresis. 
Zone electrophoresis was performed with subjects' sera suspected 
for the presence of heumatoid factor as well as C-reactive proteins 
and only three such subjects had shown positive for C-reactive 
protein. 
Histopathology of human eye showed vasculitis consisting of 
eosinophils and mononuclear cells that surrounded and infiltrated the 
wells of retinal arteries and veins. The vitreous humor continued to 
show a mild polymorphonuclear, eosinophilic and lymphocytic 
inflammation. 
Six Australian breed white male rabbits (6 months) with average 
weight of 1.25 Kg were divided into two groups of three each and 
intubated 1000 and 10,000 eggs respectively. 
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Study of larval migration route; 
One rabbit from each group was sacrificed on fourth, ninth, and 
fourteenth day after infection to observe the visceral larva migrans. 
The histopathological study of different infected organs was done 
using standard techniques. 
Australian breed rabbits, nine to twelve month old, weighing 1 to 
1.5 Kg were injected intramuscularly for three weeks with freshly 
prepared excretory-secretory (ES) and methylated bovine serum albumin 
conjugated excretory-secretory (MBSA-ES) antigens (4 mg/ml). The 
kinetics of immune response was observed by different immunological 
tests viz., enzyme-linked immunosorbent assay (ELISA) Ouchterlony gel 
diffusion,and counterimmunoelectrophoresis. 
Passive cutaneous anaphylaxis test was performed in rabbits with 
different ES antigen fractions in Pentamine blue dye. The blueing of 
the reactions were observed in all the fractions and diameters of the 
blueing patches were measured for PCA titre and specificity of the 
antigen and antibody reaction. 
Seroepidemiological survey of 100 stray dogs was performed by 
enzyme-linked immunosorbent assay with larval ES as well as adult T. 
canis somatic antigen. The ES antigen is proved to be more specifif 
than the somatic (adult) antigen, 64% dogs in the age group of ] 
month to 3 and more years showed positive with ES (larval) antigen, 
whereas 50 % dogs of same age gruop showed positive with somatic 
(adult) antigen. 
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INTRODUCTION 
INTRODUCTION 
Helminths are extremely numerous and cosmopolitan parasites, which 
cause large number of clinical and sub-clinical diseases. About 
three-quarters of the world population is infected with one or more 
parasitic nematodes (Parkhouse and Guadalupe, 1984). Most of these 
are of the soil-transmitted variety and their incidence is alarmingly 
high in tropical and sub-tropical countries (Hruzek ejt aj^. , 1977) , 
where tropical climate, low standard of living, poor sanitary^ 
conditions etc., are conducive to the preservation and spread of the 
parasites. The resultant economic loss in terms of morbidity and 
loss of man hours is exorbitant. 
Animal parasites, Toxocara canis, Toxocara cati, Ascaris suum, 
Capillaria hepatica, Angiostrongylus cantonensis, and species of 
Dirofilaria have been reported to infect man, but the common dog round 
worm Toxocara canis appears to be most important causative agent of 
human disease. The differences in their ability to survive in 
aberrant hosts and differences between the defaecation habits of 
animals, I^- canis has a great zoonotic significance in human health. 
Interestingly, T. canis undergoes no development or maturation in 
a non-canid host, however, ingestion of an infected non-canid host by 
a canine will result in the establishment of a patent infection in the 
definitive canine host (Warren, 1969). In non-canid hosts, invasive 
larvae do not differentiate but survive for long periods, mostly in 
the musculature and central nervous system. In a non essential host, 
in which no development occurs but which acts to sustain the parasite 
through space and time until the definitive host ingests, it is said 
to be paratenic host (Beaver, 1956, 1960) and offers parasite a 
significant advantage in the completion of its life cycle. 
The life history of I^. canis was studied by Sprent (1958) , and 
Soulsby (1965). The adult toxocaral worm measures 7.5 to 12.5 cm and 
lives in dog's intestine, where the adult female passes eggs to the 
soil via the faeces. In two to seven weeks, the eggs become infective 
and can remain viable for years. When ingested, the larvae release 
from the infective eggs, penetrates intestinal blood, vessels and 
travel throughout the body. In pups, less than 5 weeks old, they 
reach the lungs, moult twice, penetrate the alveoli, coughed up and 
swallowed to complete the cycle by maturing into adult worms in the 
intestine. But in older dogs, most of the larvae persist in the 
second stage for long periods particularly in retroperitoneal tissues 
without maturing. In pregnant bitch transplacental and transmammary 
transmissions are a common phenomenon. The larvae migrate across the 
placenta and mammary glands to infect the foetus and new born, during 
pregnancy and nursing. Thus, pups are much more common source of 
infection than are the adult dogs in age dependent variations of the 
cycle (Schantz et aj,., 1979). 
Whereas man is a paratenic host and when T_. canis infective eggs 
are swallowed by man, the larvae undergo their proper development and 
are carried away by blood stream into a wide variety of organs, and 
lodge for several years causing different clinical syndromes (Beaver 
et a2^.,1952). Sprent (1955) concluded that it is the size and shape 
of the body of larva which determines the kind of vessel it enters and 
infects the organ. Beaver (1969) designated this sort of migration by 
larvae as visceral larva migrans (VLM). 
In 1970, Woodruff stated that this disease is more common in 
tropics as compared to temperate zones. He also cited that the larvae 
of T. canis are carriers of viral infection and postulated that 
toxocara larvae may carry polio virus among others through the 
intestinal wall and into blood stream. Further he proved toxocara as 
a carrier in the pathogenesis of toxoplasmosis . 
The organs most commonly involved are liver (Shrand, 1964) , lung 
(Synder, 1961; Beaver,1962), heart (Dent et al., 1956; Friendman and 
Hervada, 1962, and Becvoft, 1964) , skin (Heiner and Kevy, 1956; 
Shrand, 1964) . The occurrence of 'T_^ canis larva in brain is of 
considerable importance. Sprent (1955) postulated that larvae may 
carry virus and bacteria into the central nervous system. Mockizuki, 
Tomimura and Oka (1954) demonstrated the same experimentally in mice, 
in which the larvae were able to carry Japanese B encephalitis virus 
to central nervous system. Zeulzer and Apt (1949) proposed that 
obscure cerebral symptoms and encephalopathy were due to vascular 
sensitisation by the larvae and is a part of the syndrome. Unlike 
their sites the larvae may be sequestered in the brain and are subject 
to encapsulation by host reaction (Beautymann and Wodfe, 1961; Dent ejt 
al. , 1956; Van Thiel, 1960; and Moore, 1962). 
In a recent report Hill et al. (1985) gave an account of one 
example of T_. canis larval infection of the brain of a child. These 
authors also cited other cases of such findings in the brains of 
autopsied infants, most of whom had died from causes other than could 
be attributed to visceral larva migrans. 
But one of the more severe sequel of T. canis infection results 
from the invasion of the eye by migrating larvae, a condition referred 
to as ocular larva migrans (OLM). Acute ocular toxocariasis has 
generally been considered a problem of children because of their habit 
of pica and close association with dogs during childhood. The ocular 
larva migrans usually occurs in four to eight year olds and is 
limited to one eye, usually with one larva, in otherwise healthy 
children. Wider (1950) found that 52.12% of eyes, enucleated due to 
suspected retinoblastoma, were actually cases of nematode 
endophthalmitis. Nicholas (1956) identified larvae of T.canis in four 
of these cases. Irvine and Irvine (1959) reported a case of 
endophthalmitis due to T.canis larva. Bourke and Yeasts (1961) 
reported a case of nematode endophthalmitis in a five year old boy in 
whom blindness was due to detachment of retina. With the increase in 
awareness of the disease many workers have reported cases of 
endophthalmitis and blindness due to T.canis infection, (Philips and 
MacKenzie, 1973; Glickman et aj. • , 1979; Sert et a_l. , 1981; Sherman et 
al., 1983; Watzke et aj^ . , 1984, Glickman et a^. , 1985; Edwards and 
Pordell, 1985; Rodriguez, 1987; Vagh and Danka, 1988) and have 
explained different symptoms and diagnostic methods of ocular 
toxocariasis. 
Moreover, these two. types of larva migrans comprise a heterogenous 
group of clinical syndromes, which indicate fever, pulmonary infection, 
asthma, hepatospleenomegaly, wheezing bronchitis, persistent 
eosinophilia, increased serum alpha or beta globulins, A-B 
isoheamagglutinins, hypergammaglobulinemia, seizure and epileptic fits 
etc., whereas in eye retinoblastoma, severe vitreitis, posterior 
uveitis, unilateral leukokoria, and pseudoglyoma. 
In a broad study of the immunological response of the host to 
toxocara infection it is desirable to demonstrate the pattern of tne 
antibody response, then any observation on the resistance of the host 
to the infection can be placed on a more rational footing. On the 
other hand the prime difficulty in diagnosing toxocariasis in humans 
is that the parasite does not liberate the diagnostic eggs in stool, 
as it does while in definitive host. The larval form never matures in 
man, remains rather embedded in the tissues and causes necrosis and 
granuloma formation. Diagnosis of this sort of infection can be done 
only by biopsy of the affected organs and histopathological studies. 
This may not be possible in all cases and secondly hundreds of 
sections may have to be studied to detect the larva. Therefore the 
better method for diagnosis will be immunodiagnostic techniques, for 
which specific and purified antigen is needed. Previously the 
antigens which had usually been employed for diagnostic test were 
preparation of the adult T. canis and its other body parts. 
However,the larval stages responsible for the disease entity are the 
second stage larvae and the antigen composition of these differs from 
that of the adult worms (Justus and Ivey, 1966; Willams and Soulsby, 
1970) . Thus in this study in the first instance an attempt has been 
made to culture iM vitro the second stage larvae for obtaining the 
excretory-secretory antigen. It has been observed that the larvae 
remain viable in serum free medium for 18 months or more, continually 
releasing copious quantities of excretory-secretory (ES) antigen (de-
Savingy, 1975,1977). These ES molecules offer a restricted set of 
nematode antigen (Sugane and Oshima, 1983; Maizels et at., 1984), 
which may be of value in the diagnosis or prophylaxis of the 
cosmopolitan zoonosis. 
Extensive studies on man and animals have been made by many 
authors on the kinetics of immune response to toxocaral infections, 
using the complement fixation, flocculation, haemagglutination, 
ouchterlony agar gel diffusion, enzyme-linked immunosorbent assay, 
and SDS-PAGE western blotting (Sadun, Norman and Allian, 1957; 
Farnando; 1968a,b; Jung and Pacheco, 1960; Olson, 1960; Richards and 
Ewert, 1960; Sharp and Olson; 1962; Huntely and Morelandd 1963; 
Pollard et al, 1979; Searl et al., 1981; Speiser and Gottstein;1984) . 
However, these studies were mainly concerned with the diagnosis of the 
infection in the experimental animals and in suspected cases of 
visceral larva migrans in man. Very few of these were with the 
pattern of the serological response of the hosts and its relationship 
to resistance to infection or reinfection. 
The demonstration of human visceral larva migrans (VLM) syndrome 
by Beaver et al. (1952), needs a reliable and specific serodiagnostic 
test for the detection of antibodies against migratory larvae of T. 
canis, which has been emphasized earlier by various groups of 
investigators (Bissern and Woodruff, 1968, Kagan, 1968, Faranando et 
al. and Krupp, 1974). Kagan (1974) obtained success in the detection 
of anti-toxocara antibody in suspected human cases and in 
experimentally infected animals. 
Indirect fluorescent antibody test has been greatly used for this 
purpose by many investigators with encouraging results (Bissern and 
Woodruff 11968; Baufine-Deuraq et al., 1973; and Viens at al., 1975). 
Counter immunoelectrophoresis (CIEP) which has been extensively used 
for many other infectious diseases (Krupp, 1974; Despwity and Una, 
1976) , but that knowledge has not been properly carried out for the 
diagnosis of VLM. Whereas the indirect haemagglutination test (IHA) 
which was being used by several authors (Fuayat and Pezashki, 1977) 
gave remarkable results. Voller et al. (1976) adapted the highly 
sensitive enzyme-linked immunosorbent assay procedures for the 
serological diagnosis of toxocariasis with larval antigen, though this 
sensitive serological test requires antigen of high purity and 
specificity. For that purpose the toxocara second-stage larval 
products were extracted from in vitro culture by de-Savigny (1975), 
de-Savigny and Tizard (1977). Later on they proved that this antigen 
is very sensitive and specific to study the seroprevalence and 
seroepidemiological surveys. Though Speiser and Gottstein exhibited 
cross-reactions with this antigen and mainly with sera from patients 
infected with filaria (5 from 13 cases), in which high extinction 
values were found in their homologous ELISA system, but the SDS-PAGE 
and western blotting revealed very significant results. 
The separate analysis of each of E/S constituents is desirable 
from both diagnostic and immunorprophylatic viewpoints thus the low 
but significant levels of cross-reactivity between toxocaral antigen 
and antibodies of other nematode infections (de-Savigny et^ al; and 
Maizels ejt a_l; 1984) may be directed as a few cross-reactive epitopes. 
The immuological reaction to each molecule must also be directed if a 
protective antigen is to be selected. It has already been shown that 
different ES components are associated with allergenicity and with the 
provocation of IgG responses (Sugane and Oshima., 1983), and that 
isolated molecules bear immunological function such as eosinophil 
stimulation and complement activation (Sugane and Oshima., 1984). 
In addition, antigens of Ascaris lumbricoides from pigs also 
produced positive reaction in children infected with T.canis larvae. 
Since such children may also be infected with intestinal A. 
lumbricoides or with ascaris and toxocara larvae, the presence of a 
8 
positive serological or skin reaction can give no more than an 
indication that the children are sensitive to ascaris antigens in 
general. Thus, in this study an attempt has been made to get the 
fraction of excretory-secretory larval antigens and the isolation of 
specific human immunoglobulin (IgG) from the positive sera to rule 
out cross-reactivity of the different helminth antibodies using 
affinity column chromatography and inhibition ELISA. The sephadex 
fractionated E/S larval antigens were used in the experimental animals 
as potent antigenic fractions and their specificity of antigen and 
antibody reaction was studied after inoculating the infective eggs in 
different doses. Further, the best suited fraction was used for 
passive cutaneous anaphylaxis test in rabbits, which in near future 
will be used as antigen for skin testing of the suspected toxocariasis 
subjects in routine laboratory diagnosis. 
The molecular weight of each fraction was determined by SDS-PAG 
electrophoresis and with each fraction the negative and positive human 
sera was tested by ELISA to obtain a best suited antigenic fraction 
for immunodiagnosis. 
In parasitic infection, C-reactive protein levels in the serum are 
often elevated. This may be caused by the inflammation induced by 
mechanical damage to tissues owing to parasites and by allergic 
reactions of the host to larvae (Sugane and Oshima, 1983) . To rule 
out the presence of C-RP, zone electrophoresis was performed with 
human sera. 
Finally the histopathological study of the enucleated eyes of 
human toxocara cases as well as the infected organs of the 
experimental animals (i.e., rabbits) were carried out after infecting 
the animals with different doses of T. canis gravid eggs. 
HISTORICAL REVIEW 
HISTORICAL REVIEW 
In 1782 Werner was the first man to identify Toxocara canis. 
Later Leiper (1970) differentiated Toxocara canis from Toxocara 
lenonia despite their great similarities. 
The etiology of toxocara infection in majority of instances had 
remained a matter of conjecture in early ninteenth century. A 
syndrome always characterized by eosinophilic leucocytosis in 
association with transitory infiltration had been recognized for many 
years. Pelingiero and Gyorgy (1947) presented a case in which a young 
child exhibited focal necrosis of the liver in addition to 
eosinophilia and pulmonary changes. Similar cases were reported by 
Zuelzer and Apt (1949). Mercer et aj^ . (1950) and Beaver (1951) 
reported visceral larva migrans in young children, but in their cases 
Ascaris lumbricoides larvae were discovered in the liver lesions. 
In 1952 Beaver et aj^ , first identified canine nematode larvae 
(Toxocara sp.) in the liver biopsy of children one to three years old 
exhibiting eosinophilia-hepatomegaly syndrome. They designated the 
syndromes caused by visceral invasion of immature nematodes adapted to 
lower animals, as visceral larva migrans (VLM). In the same year they 
started their preliminary study in white mice infecting them with T. 
canis and T. cati and found that the infections had quite 
a good resemblance in many respects to those of their three cases of 
visceral larva migrans. 
One year after, Miburn and Ernst (1953) presented an analysis of 
15 reported cases of this syndrome in young children, but the larval 
nematode etiology was reported in 4 cases only, T. canis in two cases 
and A. lumbricoides in two others. The case histories and clinical 
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evidence in the remaining 11 children were predominatly in favour of 
larval nematode infection, though the ocular larva migrans was not 
envisaged in the mind of clinicians and parasitoligists during that 
time. 
Yet infection with T. canis does result in circulating antibodies 
which has been extensively investigated in terms of immunodiagnosis of 
this infection (Ferguson and Olson, 1969) . They reported 
hypergammaglobulin with decreased albumin as an important sign of 
toxocriasis in children. But characterization of these globulins as 
to class and specificity was incomplete at that time. Huntley et^ al. 
(1965) reported that part of the increased globulin in human visceral 
larva migrans cases was IgM class and was formed against T. canis. 
Again in 1966 they obtained some evidences about IgG 
isohaemagglutinins in children following this infection. The occurence 
of IgE was first proved by Hogarth-Scott e_t al. (1969), who studied 
the immunopathology of ascarid infection of the eye and the role of 
IgE antibody, and mast cell in guinea pigs, passively sensitized and 
also infected intravitreally with ascarid larvae (T. canis, A. suum). 
He also stated that intravenous IgE antibody disappeared from the 
serum within 48 hours, but induced a hypersensitive state that 
presisted for 28 days, and in systematically immunized animals, the 
aqueous and serum IgE antibodies ratio was 1:1,000 or less. Sharp and 
Olson (1962), Olson and Schantz (1963) and Ivey (1965) stated that 
eosinophilia and allergic reaction experimentally associated with this 
infection may be evidence of IgE target cell toxocara antigen 
reactions leading to the release of vassoactive amines, slow reacting 
substances for anaphylaxis and the activation of kinins. 
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Therefore part of the immune response to worms involves in the 
productions of IgE as well as other immunoglobulin classes. High 
levels of IgE are characteristic of tropical eosinphilia and indeed 
most helminth infections are accompained by a sustained IgE response. 
The findings of reagin like antibodies of T. cannis in animals (Dobson 
et al., 1967; Hogarth-Scott, 1967) supported the concept that allergic 
injury may play a role in toxocariasis as well as in other parasitic 
infections. Fernando (1968) experimentally demonstrated heterophilic 
antibodies to T. canis in rabbits with this infection which had been 
reported earlier by Silver et, al. (1952) . Glickman et^  al^ . (1979) 
found that there was a mild anemia and normal white blood cell count 
(greater than 12,000/mm ), but a 25% eosinophilia, serum protein 
electrophoresis showed an elevated alpha-1 and alpha-2 globulins, and 
elevated anti-A or anti-B isohemagglutinin titre in toxocara patients, 
Kondo et £1^ . (1984) examined the IgG and IgM levels in serum of 
infected rabbits with T_. canis by means of indirect fluorescent 
antibody test (IFAT) and ELISA with excretory-secretory antigens. In 
contrast the IgM titres gradually decreased as compared to IgG after 
26 weeks of infections. 
Glickman (1978) also found that serum IgM and IgG, but not IgA, 
were elevated in serologically proven cases, and in aqueous humour of 
patient with presumed visceral and ocular toxocariasis. Felberg et^  
al. (1981) examined the aqueous humour and serum samples of patients 
with presumed ocular toxocariasis, the ELISA for antibodies was found 
higher in the aqueous humour than in the serum samples. Though it is 
a well known fact that passive periocular anaphylactic reactions 
produced by an infiltration of neutrophils, degranulation of mast 
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cells and vascular leakage in periocular and episcleral tissues. 
Systemic anaphylaxis also produced by degranulation of uveal mast 
cells, and infiltration of eosinophils and vascular leakage in the 
choroid. Brasseur et aj^ . (1985) reported an elevated vitreous and 
aqueous IgE level in a granulomatous ophthalmitis case. 
Despite the advances in medical techniques, such as computed • 
tomography and ultrasonography, immunogical methods are often relied 
upon to confirm the clincal diagnosis of ocular toxocariasis or to 
rule out a suspected malignancy and a definite histopathological 
diagnosis is possible only after enucleation. Wilder (1950) reported 
the findings of nematode larvae in 14 of 46 eyes which had been 
enucleated, and in most instances following a clinical diagnosis of 
retinoblastoma. In England Ashton (1960) described four cases of 
suspected retinoblastoma in which the larvae of T. canis were 
identified. Dugoid (1961) presented 28 similar cases in close 
proximity to the optic disc and macula. Later on Baldone (1964) 
reported two cases of ocular toxocariasis, in one of these cases a 2 
year old boy was having pain and infection of conjunctival vessels in 
one eye, hepatomegaly, wheezing, eosinophilia, pica and history of 
exposure to household dogs was also reported. After a long period of 
study Perkins (1966) suggested that 10% of all cases of uveitis in 
children were caused by toxocara organisms. Brown (1970) first 
summarized 245 publised case reports of ocular toxocariasis, and in 
1972 Brown and Brown observed five patients with typical visceral 
larva migrans syndrome which was closely related to that of the 
published cases. Another clinical manifestation of ocular 
toxocariasis was recognized by Wilkinson and Welch (1971) who 
described circumscribed inflammatory granulomas in the periphery of 
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the retina in 17 eyes which were otherwise "quiet". These retinal or 
sub-retinal lesions were characterized by vitreous bands running from 
the mass to the surrounding retina and often to the disc. Pollard et. 
al. (1979) reported a 4 year old girl among his control patients who 
had enucleation proven retinoblastoma. Her serum gave an ELISA titre 
of 1:16 which is considered positive evidence of infection. In the 
same year they surveyed an eighteen month period of toxocariasis and 
found 15 (37%) of 41 cases of diagnosed retinal disease. Welch (1979) 
also diagnosed 17 cases of ocular toxocariasis clinically based upon 
the findings in funduscopic examination, in 12 cases the lesion was a 
posterior or peripheral granuloma and the other 5 cases had exudative 
endophthalmitis with retinal detachment. Schantz et^ al. (1979) 
described the clinical, serologic, and epidemiologic characteristics 
of 17 cases of ocular toxocariasis and compared with those of a 
control group of 15 cases of other ocular diseases whose differential 
diagnosis included retinoblastoma. The prevalence and mean titre of 
toxocara antibody detected by ELISA were greater for patients with 
ocular toxocariasis than for the control groups, but not all 
clinically diagnosed ocular toxocariasis cases had detectable 
antibody. The prevalence of pica was significantly greater in cases 
than in controls. Almost all cases and control patients had a history 
of exposure to pet dogs and cats, but recent exposure to puppies (3 
months old) was significantly associated with toxocara infection. 
Searl et al. (1981) reported suspected retinoblastoma patient having 
negative ELISA titre for T. canis, and an enucleated eye and 
subsequent findings on microscopical examination revealed a T. canis 
larva. 
14 
Matsumura e_t a]^. (1982) tested 83 healthy children and 3.6% were 
positive. Prior to test of the children for toxocariasis, they 
evaluated the ELISA procedure and the titration with positive and 
negative sera with the sera dilution of 1:160. They also suggested 
from their results obtained that this ELISA technique was useful in 
the detection of antibodies to this parasite and in the 
seroepidemiological surveys. Clement et aj.. (1983) studied nine 
patients of toxocara infection in New Zealand which was visible at the 
optic disc of posterior pole of all the eyes, a localised disciform 
detachment of the macular or focal granuloma on the disc or retina, 
and the vision was reduced to 6/60 or less in five affected eyes, 
while the remaining five lost 2-4 times of the vision on the test 
chart. Marg e_t a_l. (1983) reported three children with 
histopathologically diagonosed scarosing endophthalmitis. 
Glickman £t a_l. (1985) designed an experiment to compare the 
sensitivity and specificity of ELISA for the serodiagnosis of ocular 
toxocariasis using T. canis embryonated egg antigen (EE) and toxocara 
excretory-secretory antigen(TEX) produced iM vitro culture of the T, 
canis larvae. The ES antigen in ELISA was better able to discriminate 
between serum samples from patients with ocular toxocariasis and those 
from patients with retinoblastoma. Brasseur et^ al. (1985) reported a 
case in which there was granulomatous endophthalmitis, and immunologic 
testing was negative in the serum but positive in the vitreous humor 
and numerous eosinophils and plasma cells were also counted. Oppenhein 
et al. (1985) found a motile worm in sub-retinal region of a 26 year 
old black man with a unilateral decrease in visual activity, vitreous 
inflammation, optic disc pallor, and a degnerated retinal pigmented 
epithelium. The patient also exhibited eosinophilia and highly 
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positive ELISA for toxocara. The computed tomographic (CT) scan, by 
Edwards and Pordell (1985) in a child's eye revealed diffuse, non-
enhancing well defind hyperdense lesion, occupying most of the globe, 
causing larval granulomatosis and leading to chronic endophthalmitis 
and retinal detachment, which is a well defind cause of unilateral 
leukokoria. Haik (1985) examined a series of 80 patients presenting 
with non-rhegmatogenesis detachments, due to toxocara infection. 
Steahly and Mader (1985) examined 5 cases of acute ocular 
toxocariasis who developed an associated pupilitis, development of 
vitroretinal membranes between the disc and the granuloma, peripheral 
granuloma, and vitroretinal membrane adherence to the disc. 
Aguila et al. (1987) reported a sandwich ELISA method using 
previously described ES antigen specific monoclonal antibodies which 
has been developed to detect circulating immune complexes in patients 
infected with T. canis. This technique could be used for the study of 
the dynamics of the parasite-host relationship, as we believe the 
detection of immune complexes and/or soluble antigen to be important 
over detection of antibodies only. In this parasitism, antibodies may 
be present in residual levels for prolonged periods after active 
infection. Pars plana vitrectomy was performed by Rodrigues (1987) in 
12 eyes affected with chronic endophthalmitis in patients 4-38 years 
of age, and in three cases the indication was severe vitreitis. Metha 
et al. (1987) reported 16% prevalence of I^ . canis infection 
in 153 asymptomatic toxocariasis cases of Hispanic children, and 
failed to demonstrate any clinical sequelae. 
Now one of the most important problems in the experimental study 
of many of the larva migrans infections has been the lack of suitable 
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laboratory models. Ehreford (1957) conducted his experiment on dogs, 
and found marked and increased resistance to T. canis infection in 
female dogs 6-36 months of age. Schacher (1957) found no growth of 
larva beyond the infective stage in the tissues and intestine of non-
pregnant dogs, and many larvae were found encapsulated in the liver, 
kidney, lung, and other tissues. However, Webster (1958) and Baker 
(1959) reported the development of T. canis to the adult stage in 
fairly old pups during lactation. Sadun e_t a]^. (1959) made a 
comparative study of the complement fixation test and the flocculation 
test in the diagnosis of T. canis infection in rabbits, but they found 
that the former test did not give constantly reproducible results when 
compared with the later. Sprent (1958) observed that dogs younger than 
4 weeks of age develop patent intestinal infections when fed 5,000 T. 
canis eggs, whereas in infected dogs older than 5 weeks, larvae were 
distributed in the somatic tissues and eggs were present not in the 
faeces. Greve (1971) using dogs from Beagle kennel, reported to be 
completely free of ascarid, was able to reproduce this phenomenon of 
"age resistance" and found that toxic level of immunosorbents failed 
to alter the migration pattern in age resistant dogs. However, sera 
from several of the immunosuppressed dogs still contained 
precipitating antibody against T_^  canis. Fernando (1968) measured 
antibody production by the complement fixation test in female dogs 
super infected with 25,000 or more eggs and found that the serological 
response was directly related to resistance. 
Dubey (19 78) demonstrated that resistance to patent intestinal 
infection in ascarid free dogs was in part related to the dose of T. 
canis eggs. Because of the interest in the mechanism of age related 
resistance in dogs and the recent advances in immunological methods to 
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measure larva specific toxocara antibodies in human patients with 
visceral larva migrans (Glickman, Schanta, Dombroske and Cypess., 
1978) and ocular toxocariasis (Glickman, Cypess, Hiles and Gessner, 
1979) , antibodies to T. canis were measured in sera of dogs fed 2 
doses of eggs to determine the serological status of dogs reported to 
be ascaris free, and to evaluate the sensitivity of the enzyme-linked 
immunosorbent assay (ELISA) using stage specific antigens. 
Lee (1960) reported that super infected (test) mice harboured 
about 20% less larvae than challenge controls. However, Lee's 
challenge control mice that recorded a single dose equal to the 
divided dose given to test mice suffered at 30% mortality. Hence, it 
is possible that natural, rather than acquired resistance was being 
tested. Furthermore, as Lee points out, resistance did not correlate 
with the number of inoculations, i.e., mice given 2,000 eggs in 5 or 6 
doses harboured more larvae than those given 2,000 in 3 or 4 doses. 
He also noted that infection of larvae in the body of the mouse was 
greater in the liver of test mice as compared to controls. Dunsmore £t 
al. (1983) did a series of experiments and showed that larvae of T. 
canis continue to accumulate in the brain of mice for many weeks after 
infection, and unlike their sites where they may be sequestered in the 
brain, they were not subjects to encapsulation by a host reaction. 
Ghafoor et al. (1984) infected male mice, black strain C57 by a single 
intragastric dose of 1,5000 infective eggs. The eyes were examined 
after 6 to 63 days of infection by conventional microscopic technique 
and the histolgical characteristics of the inflammatory response were 
recorded. In majority of animals the disease was unilateral. Twenty 
six larvae found in sub- retinal space in 20 eyes, while in 29 eyes 
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there were inflammatory changes which were not related to the presence 
of intact or fragmented larval forms. The inflammatory reaction began 
as polymorphonuclear response and granulomatous reaction after day 13. 
This suggests that the inflammatory phenomenon may be propagated by 
the secreted surface antigens in the absence of the living or dead 
larvae. Abo-Shehada et a^ .. (1984, a & b) studied the migration through 
mice intestine by second-stage larvae (L2) and found that the larvae 
followed its usual path in this animal. On 7th day of infection the 
larvae dispersed throughout the body and enter the myotropic-
neurotropic phase. Kayes (1985) observed splenic responses of CBA/J 
mice infected with 250 embryonated ova of T. canis. By the 6th day of 
infection spleen to body weight ratios were over 3.5 times greater in 
infected mice than uninfected controls. This ratio peaked at 5.0 on 
day 14. Again in 1985 Kayes ejt aj^ . , studied the immunlogical 
responsiveness of CBA/J mice infected with 5 eggs/mice had dectable 
alterations in the number of circulating peripheral blood eosinophils 
and spleen weight to body weight ratios. Mice infected with 25 eggs 
each showed augmented concanavalin, and elicited splenic lymphocyte 
transformation. Spleen cells of mice receiving the two largest inocula 
(125 eggs/mouse) had in addition to the above responses a six fold 
increase in spontaneous DNA synthesis. Further an enzyme-linked 
immunosorbent assay (ELISA) for mouse antibody response to T. canis 
indicated that magnitude of the antitoxocaral humoral response was 
directly proportionate to the size of the inoculation used to imitate 
the infection. 
Fernando (1968) started his study with rabbits and concluded that 
immunization by two oral doses of 1200 eggs prior to challenge with 
100,000 eggs partially protect rabbits in terms of symptoms and 
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survival following challenge. He also correlated resistance after 
challenge with increased antobody titres. It should be pointed out 
that higher titres would be expected in the immunized rabbits on the 
basis of a greater antigenic stimulus and that these circulating 
antibodies were not shown to be protective. Again in the same year 
Fernando compared the resistance of rabbits given two immunizing doses 
of T. canis eggs, prior to challenge. His data on worm burden were 
limited to liver and lung digests, hence, no information was available 
on total number of larvae in the body. He also observed that immunized 
rabbits at 20-43 days after challenge harboured less larvae in the 
lungs as compared to challenge control and worm burdens of the livers 
of these two groups were not strikingly different. In conclusion, he 
stated that acquired resistance was directed against larval migration 
to the lungs. Izzat and Olson (1970) reported several experiments of a 
standard design in which mice were orally immunized during various 
schedules of sub lethal infection prior to oral challenge with 3,000 
T. canis eggs and subsequent total body digests to measure worm 
burdens, and in the same year Izzat and Olson reported the use of 
extracts of infective eggs and adult worms (soluble and particulate) 
in the immunization of mice prior to challenge. Large amount of these 
materials (total 4 mg dry weight/mouse) were given subcutaneously in 
divided doses with Freund's complete adjuvant prior to challenge, by 
infection and significantly less worms were found in these mice as 
compared to controls. Similarly, an additional group of mice injected 
with A. lumbricoides adult extract, and found that the mice harbour 
approximately the same burden of T_^  canis larvae after challenge as 
that of the control. This latter experiment suggested that protective 
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antigen, not shared with ascaris was present within the body of 
infective T. canis larvae (and the body of adult toxocara), but 
significant amounts of these antigens were not released during an 
infection at least during the period of infection in these 
experiments. 
Watzke et a_l. (1984) created a primate model for the study of T. 
canis infection by intravitreal, periocular, systemic, and 
intracarotid injection of viable larvae in cynomologus monkeys and 
found that the intravitreal larvae caused retinal haemorrhage, 
perivasculitis, mild vitritis, and retinal nodules. 
Apparently viable larvae without inflammatory reaction were found 
in vitreous, retina, and optic nerves up to nine months after 
intravitreal inoculation. Other larvae were surrounded by an acute 
inflammatory granuloma or a chronic fibrotic granuloma, but did not 
appear to be necrotic. Viable larvae were found in the retina up to 15 
months after inoculation. Culture fluid containing toxocara proteins 
stimulated a severe retinal vasculitis. 
Studies of toxocara-ascaris system by microculture agar gel 
technique (Olson et a_l., 1960) indicated a complexity of antigenic 
structure for these nematodes (Olson, 1960 ; Sharp and Olson; Huntely 
and Moreland, 1963) and several precipitation zones have been detected 
when microcultures of T. canis larvae were run against rabbits or 
human antisera showing the importance of the excretory (metabolites) 
in stimulating antibody response. 
Studies on the nature of metabolic or somatic antigens of second-
stage T_. canis have been reported, and some work has been done with 
somatic fractions of adult T. canis. Jeska (1967,1970) reported the 
isolation method and immunochemical analysis of genus-specific 
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antigens from cuticle and ovarian tissue of adult T^. canis. Hogarth-
Scott (1967) has reported the molecular weight range of 10,000-50,000 
for the allergic components of adult T. canis. Capron et ajl^. (1968) 
found that T. canis share antigens with several species of mammals, 
including man. Cypess ejt al. (1977) extensively studied the antigenic 
nature of four stages of T_^  canis with the rabbit antisera prepared 
against these stages which revealed antigens that were present both in 
eggs containing larvae (TEE) and in hatched larvae(THL) but were not 
found either in the adult worm (TA) or in unembryonated eggs (UTE). 
Sugane and. Oshima (1983) had isolated and purified ES antigens of 
toxocara second-stage larvae from the culture medium by gel 
filtration and had proved its molecular weight of 35,000 which was 
of glycoprotein in nature and contained phosphorylcholine, but showed 
a cross reaction with the serum of Ascaris summ infected mice in 
immunodiffusion. Sugane ejt a_l. (1985) culturing the T_^  canis larvae in 
vitro in medium containing (35S) methionine for six days. The medium 
and the larval tissues were analysed for biosynthetic polypeptides by 
sodium dodecylsulphate polyacarylamide gel electrophoresis and 
autoradiography. The larvae secrete biosynthetically labelled 
polypeptides into the medium, with three major polypeptides of 
molecular wights between 99 x 10^ as the major constituents. Two of 
these react strongly -with human IgG in human positive sera. Many 
polypeptides i.e., 99 x 10 had similar molecular weight to the ES 
antigens, and strongly reacted with human IgG. Munira and Rick (1968) 
characterised the ES antigen to molecular weight by SDS-PAGE following 
extrinsic and intrinsic radiolabelling chemicals. They reported that 
major bands of 32, 120, and 400 KDa and several minor bands of which 
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the most prominant were 55 and 70 KDa. TES-32, 120 and 400 KDa are 
three major antigens for diagnostic view point and TES-32 is clearly a 
glycoprotein, which is the major allergen characterized previously in 
T. canis ES by Sugane and Oshima (1984). 
The enzyme-linked immunosorbent assay, which was previously 
developed by Cypess £t aj^. (1977) was very specific for anti-toxocara 
IgG antibodies, if C-reactive protein is first absorbed from the 
patients serum. Using this method, they were able to distinguish 
between toxocara and other parasites which may produce visceral larva 
migrans syndrome, namely A. lumbri-coides, Trichinella spiralis, and 
species of filaria. Then Glickman e^ al^. (1978) evaluated the enzyme 
linked immunosorbent assay for toxocariasis and found it to be 78.3% 
sensitive and 92.3% specific at a positive titre of greater than 1:16. 
They also found that serum IgM and IgG, but not IgA levels were often 
elevated in serologically proven cases. A presumptive diagnosis of 
visceral larva migrans may be based upon the clinical and laboratory 
findings and the presence of a significant antitoxocara serum antibody 
titre. Brown and Crandall (1976) found that A. suum infected mice 
produce anti-PC antibody. Gutman and Mitchell (1977) demonstrated PC 
in the lining of A. suum larvae by fluorescent antibody technique and 
suggested that PC might be one of the ES components of ascaris larvae. 
However, the study of Sugane and Oshima (1983) indicated that ES 
antigen of T. canis larvae did not contain PC, but the PC bearing 
component was isolated from the extract of T_^  canis larvae by TEPC-15 
Sepharose-4B column. 
AIMS AND OBJECTIVES 
AIMS AND OBJECTIVES OF THE PRESENT WORK 
Nothing is known about the status of toxocaral infection in India. 
As seen from a review of literature, data on toxocariasis is sadly 
lacking and there are only two reports form India. One by Maplestone 
and Bhaduri (1940) on eight percent infection of dogs in Calcutta and 
another by Chaudhari and Saha{1959), a report of oral infection in a 
single human volunteer. Recently Gupta et aj^.(1988) reported canine 
toxocariasis and soil contamination in Pune, Maharashtra (India). 
They reported 38.79% positive in 3-6 months old pups for toxocara and 
5.31% soil samples positive for toxocara ova. 
Toxocara canis is a cosmopolitan parasite and even in advanced 
countries like the U.K. and the U.S.A., this infection is still 
prevailing. In spite of hygienic condition of living and great 
consciousness of parasitic infection, there are often reports from 
these countries. In Britain 12% dogs and over 2% of the general 
population have been found infected with T. canis (Woodruff, 1970 and 
1976). Investigation of the relevant literature shows a reported 
incidence of intestinal infection with T. canis in dogs in different 
countries to vary roughly between 10% to 80% with a level of 15-20% 
more often reported form England (Oldham, 1965) . Hermann e^ al. 
(1985) reported 4.6 to 7.3% children infected in different geographic 
regions of the United States. More then 1,900 cases of human 
toxocariasis have been reported so far from 50 countries world wide 
(Ehrhard and Kernbaum, 1979). 
In clinicopathological studies on a large number of ocular cases 
one is required to determine as to what titre of serum or aqueous 
antibody is diagnostic and the relationship between these levels. 
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The diagnosis of toxocariasis depends heavily on the specific and 
sensitive immunological test, i.e., enzyme-linked immunosorbent assay, 
western-blotting, and several others. With the help of the above 
tests one can detect the infection only, because parasites may be few 
in the tissues of those infected and unless situated in an organ such 
as the eye, may be difficult or impossible to locate (Woodruff,19 70; 
Schantz and Glickman, 1978). On the other hand the efficacy of drug 
like thiabendazole in toxocariasis is uncertain, but there are 
reports of clinical improvement in cases of ocular (Brown, 1961) and 
systemic (Nelson, 1966) toxocariasis following its use. Thus the 
availability of a sensitive and specific serodiagnostic test for 
toxocariasis would enable us to evaluate efficacy of various drug 
regimens using controlled clinical traits and to elucidate the 
epidemiology of this intriguing disease in humans. 
With regard to this fact the present study has been under taken to 
project the position of T. canis infection in dogs to-day, and then 
it can be presumed that opportunities of infection not disease, are 
very common in India also. Moreover, academically the proposed 
research work added knowledge about the excretory-secretory antigens 
of toxocaral second stage larvae, immunology in toxocariasis, and then 
mechanism of tissue damage during visceral larva migrans. But in a 
broad sense it has proved some data on prevalence of toxocaral 
infection in man and dogs, and has also provided a standard antigen 
which can be used in subseguent studies to establish a most specific 
and sensitive test for laboratory routine diagnosis. On the other 
hand the kinetics of immune response of toxocaral infection in rabbits 
has provided data on immunological events in toxocariasis which when 
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extrapolated to human disease may help to evolve the measure for early 
diagnosis and control of the disease. 
In a broad study of the immunological response of the host to any 
infection, it is desirable to demonstrate the pattern of the antibody 
response. Then the observations on diagnosis, immunoprophylaxis and 
skin testing can be carried out. But there is very little success in 
definitive diagnostic tests on demonstration of specific antibody to 
toxocariasis has been recently achieved with enzyme-linked 
immunosorbent assay. Though earlier a series of following different 
tests have been tried for this purpose by several authors with limited 
success. 
Skin test : Sprent (1958) used extract of whole T. canis as 
antigenic source and proved promising results, but the study was not 
relevant to the larval infection. Wisemann and Woodruff (1970) 
carried out intradermal skin test using 1:1,000 dilution of antigen 
prepared form adult £. canis and found the test to be positive in all 
parasitologically proved cases of toxocariasis, but at the same time 
they recorded false positive test of 2.5% in cases of other helminth 
infection and 1.5% in healthy controls. 
Indirect fluorescent antibody test : Voller and Taff (1962) have 
shown that ova and larvae of T. canis could be used as antigen in 
fluorescent antibody test, and also a great deal of fluorescence was 
encountered with the ova antigen during this study. But at the same 
time they found that there was cross-reaction with sera and extract of 
Ascaris lumbricoides. Whereas Hograth-Scott (1965) proved that this 
test is to some extent reliable and specific with pepsin digested T. 
canis larval antigen. 
Complement fixation test (CFT): Fernando (1968) measured antibody 
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production in dogs (infecting with 20,000 or more eggs) by complement 
fixation test, but it is not very feasible for laboratory routine 
diagnosis because of its lengthy procedure and needs specific 
immunochemicals. 
Soluble antigen fluorescent antibody test : It was introduced by 
de-Savigny and Tizard 1977) using excretory-secretory antigens of 
second-stage toxocara larvae. With this test, it is only possible to 
detect IgM antibody in cases of recent infections, and is not very 
effective for other antibodies or prolonged infection of T. canis. 
Passive haemagglutination test : This test is somewhat more 
evolved than soluble antigen fluorescent antibody test. de-Savigny 
and Tizard (1977) also introduced this test with the same antigen, 
which they found to be more sensitive. But it could not detect 
antibody titre beyond 100 fold dilution. 
Indirect haemagglutination test; (IHA): This test was first 
introduced by de-savigny and Tizard (1977),and in some laboratories it 
is still performed for routine purpose in helminth infected subjects. 
But the specificity and sensitivity of this test is not very accurate 
and a good technical expertise is also needed. 
Enzyme-linked immunosorbent assay (ELISA); The enzyme-linked 
immunosorbent assay was also introduced by de-savigny et. aj^ . (1979) 
using excretory-secretory antigens prepared by their own method. They 
found the test to be specific and sensitive and it could also be used 
for serodiagnosis and seroepidemiological surveys. According to their 
estimation, approximately 10 ug of antigen per well and 1: 16,000 
dilution of antisera could give positive test in toxocaral infection. 
Hence this test requires antigens of higher purity and specificity to 
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the toxocaral antibodies. They further suggested that the test may be 
useful not only in temperate region but also in the tropics where 
multiple helminthic infections complicate the interpretation of less 
specific serological tests with cross reacting antibodies. But false 
positive often recorded, thus this test also needs some modifications 
for proper diagnosis. 
Precipitation test; Lamina (1980) claimed that this test is most 
sensitive and specific. According to the test a positive was also 
recorded in this study. Therefore in later stage this is also not 
considered for the study of toxocariasis. 
Paper radioimmunosorbent test : Smith et ajl.. (1980) introduced 
this test first, for the detection of larva specific antibody. They 
found it to be specific, sensitive and reproducible. However, as the 
test utilizes radioisotopes, it is not possible to perform the test in 
all the laboratories. 
Western-blotting test : Speiser and Gottstein (1985) found this 
test very specific but it is not feasible in Indian conditions for 
routine testing because of expensive chemicals and expertise in the 
field of SDS-PAG electrophoresis. 
ELISA by monoclonal antibody (TCI) : Aguila et al. (1987) 
performed a series of experiments using five different E/S specific 
monoclonal antibodies (Aguila, 1986), as well as a mixture of equal 
parts of all antibodies. But they were not clear about the 
specificity of their method and stated that further study of this 
system is necessary. 
This, envisages the problems of the above tests for the detection 
of toxocaral antibodies and the use of E/S antigen in routine 
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serodiagnostic test. Therefore some modifications have been made in 
this study to standardise a serological test i.e., either IHA or ELISA 
for routine diagnosis, and the proper titre of antigen and antisera 
for the test. 
In order to check the cross-reactivity of the antibodies of 
different nontoxocaral helminths, the immunoglobulin (IgG) of positive 
case was separated by DEAE-cellulose and with that an affinity 
adherent (ligand) of the nontoxocaral helminths was combined to form 
an immunecomplex, which was used in inhibition ELISA test. 
The fractionation of the excretory-secretory antigens has been 
done on sephadex column, and with each fraction the ELISA was 
performed to obtain the most specific fraction for the detection of 
antibodies of toxocara which in future will be used in skin testing 
for routine laboratory diagnosis. 
Further the molecular weight of each fraction was determined by 
SDS-PAGE to get the exact molecular weight of the fractions and 
accordingly the antigenicity was detected. The histopathological 
study of enucleated eyes of human ocular toxocariasis was also 
considered in this study. 
Sephadex fractionated E/S antigen was first tried by passive 
cutaneous anaphylaxis in rabbits before its implementation in human 
subjects for skin testing. The route of larval migration and 
subsequent histopathological studies were done after inoculating 
different doses of T. cains infective eggs. The kinetics of immune 
response was tested by ELISA, and other immunological tests. 
In dogs the seroprevalence is the main study, which was done by 
Enzyme-linked immunosorbent assay. 
MATERIALS AND METHODS 
MATERIALS AND METHODS 
PARASITE MATERIALS; 
Fifteen pups of age group 10-12 weeks were supplied by the animal 
suppliers from different places of Delhi and its suburbs. The pups 
were caged in the animal house. Department of Microbiology, M .A. M. 
College, New Delhi, and fed milk and bread. Three days after properly 
feeding, the pups were dewormed using piperazine phosphate at the rate 
of 100 mg/kg body weight. Next morning, the faecal samples were 
screened for adult Toxocara canis. A total of sixteen adult T^. canis 
were harvested and placed in petri dishes containing normal saline 
(0.85 g/NaCl/1 D. D. water) solution. 
COLLECTION AND INCUBATION OF EGGS £ 
The recovered gravid females of T. canis were dissected with the 
aid of forceps and scissors. The median third of the uterus was slit 
longitudinally and placed in petri dish containing 2% sodium 
hydroxide. The eggs were spread out from the dissolved uterus, and 
then washed thoroughly in 1% formal saline solution (0.85 g NaCl in a 
liter of 1% formaline solution) several times by centrifugation at 500 
g for 10 min. 
The eggs were then incubated in a B. 0. D incubator at 37*^  C, for 
several weeks in shallow petri dishes (12 x 2 cm) containing formal 
saline solution and observed directly under the microscope at weekly 
intervals. The infectivity of the eggs was checked and they were 
preserved at 4° C, (when most of the eggs contain embryos) in sterile 
screw capped tubes containing formal saline solution. 
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AQUISITION OF EGGS FOR IN VITRO HATCHING; 
Hatching Media; 
The hatching medium used was Hanks' Balanced Salt Solution (HBSS) 
with 100 lu/ml penicillin and 250 ug/ml streptomycin. The sterility 
of the media was maintained by filtrating through a sterile millipore 
filter (Amicon MA-10). 
In vitro Hatching; 
The rn vitro hatching of the fully embryonated T. canis eggs was 
done according to the method of Fairbarin (1961) in a Baerman's 
apparatus at 37° C consisting of 5 to 6 layers of lens paper on top of 
the glass funnel applying Hanks' Balanced Salt Solution. The mouth of 
the funnel was sealed with aluminium foil to maintain the sterility. 
Most viable hatched larvae migrated through the lens paper while 
unhatched eggs, hatching debris and dead larvae were retained in or on 
the paper. 
IN VITRO CULTIVATION OF INFECTIVE LARVAE; 
The iji vitro cultivation of infective larvae was followed 
according to the method of de-Savigny (1975). The Baermann separated 
larvae were dispensed immediately into the standard sterile flat 
bottom corning tubes with glass caps containing sterile, pregassed (N2 
: C02 ;02, 90 ; 5 ; 5) RPMI-1640 (GIBCO, U.S.A.) medium with the 
larval concentration of 1 x 10 /ml and incubated at 37° C. Every 7th 
day the tubes were examined for contamination or mortality. Any tubes 
showing contamination or in which mortality exceeded 5-10% were 
discarded. 
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ISOLATION OF LARVAL EXCRETORY-SECRETORY ANTIGEN : 
The larvae in satisfactory culture tubes were allowed to settle or 
centrifuged at 500 g for 10 min and the culture medium was replenished 
weekly. The spent medium was aspirated aseptically with the help of 
sterile 5ml glass syringe and pooled medium was then dialysed and 
concentrated for lyophilization. The lyophilized medium was stored 
at -70°C as excretory-secretory antigen for further use. 
ESTIMATION OF PROTEIN IN EXCRETORY-SECRETORY LARVAL ANTIGEN : 
Protein concentration of ES antigen was estimated by the method of 
Lowry et^  a^. (1951) using Folin's phenol reagent (Glaxo Lab, India 
Ltd.) 
Bovine serum albumin (Sigma Chemical Co, U.S.A) was used for the 
standard curve. 
The colour developed in the test was read at 660 nm in a 
spectrophotometer (Beckman, Model - 34, U.S.A.). 
OUCHTERLONY IMMUNODIFFUSION IN GEL; 
Materials; 
Phosphate buffer, pH 7.6, 0.8% agarose (Loba-Chemical Co, Bombay) 
in phosphate buffer, slides 7 x 2.5 cm, petri dishes, gel puncher, 
glass capillaries, dropper, antigenic extracts, normal saline (0.85 
g/1), and antisera to be tested. 
Staining and destaining solutions: 
Staining solution: Coomassie brilliant blue 0.5% in methanol, 
acetic acid , and water. Destaining solution: Methanol, acetic acid, 
and water (1:2:2). 
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Methods; 
Precoated slides and petri dishes with 0.2% agarose were layered 
with 2.5 ml of 0.8% agarose and allowed to set. 
Wells were punched and gel removed. 
The wells were filled with desired reagents (antigen and antisera). 
They were allowed to diffuse in a chamber at 4 C for 24 hours, and 
then washed in normal saline solution and stained with Coomassie 
brilliant blue. 
The destaining was done with methanol, acetic acid, and water. 
ZONE ELECTROPHORESIS; 
Zone electrophoresis was done to study the C-reactive protein in 
the sera of the suspected cases of toxocara, specially the 
lymphadenitis cases. 
Materials: 
Veronal buffer 0.05 M, pH 8.6, agarose coated slide (0.8% agarose 
in veronal buffer) , filter paper strips (finely cut pieces), fine 
forceps, blade, hair dryer, serum samples, glacial acetic acid, 
picric acid, Coomassie brilliant blue, power pack, and electrophoretic 
chamber. 
Picric acid glacial acetic acid reagents; 
Fourteen grams of picric acid was dissolved in 100ml of distilled 
water and warmed at 35-40° C. It was then filtered and 10 ml of 
glacial acetic acid added. 
Methods; 
Tiny pieces of filter paper strips were taken and dipped into the 
different serum samples. The strips were dried with hair dryer and 
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were inserted in an incision cut on one side of the agarose slide. 
Electrophoresis was carried out for 1-2 hours with a constant current 
of 7.5mA/slide. 
Slides were immediately washed in normal saline solution for 2-4 
hours and then with D.D.water for 2 hours. 
Fixation was done in picric acid glacial acetic acid reagent for 10 
min. Excess of the fixative was removed by immersing the slides into 
absolute alcohol for 5 min. 
Slides were again washed in double distilled water for 2-3 hours 
and were then left for drying with a moist filter paper placed on top 
of the slides and stained with Coomassie brilliant blue. 
Densitometrie scanning; 
The stained slides were densitometrically studied for obtaining 
the alpha, beta, gamma globulin and albumin spikes. 
SUBJECTS AND METHODS; 
Seroprevalence and seroepidemiological studies of toxocariasis 
were evaluated by enzyme-linked immunosorbent assay and indirect 
haemagglutination test (IHA) of the following groups of subjects: 
i) Subjects with clinically suspected toxocariasis,which further 
devided into five groups. 
ii) Subjects with non-toxocaral helminth infection (group-VII). 
iii) Healthy adult blood donors. 
i) Subjects with clinically suspected toxocariasis; 
A total of 169 sera from cJinically suspected toxocariasis 
subjects were obtained from L.N.J.P.N.Hospital, G.B. Pant Hospital, 
and Guru Nanak Eye Centre, New Delhi. 
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ii) Subjects with non-toxocaral helminth infection: 
A total of 26 non-toxocaral helminth infected subjects were 
obtained from the above hospitals. 
iii) Healthy adult blood donors: 
A total of 150 blood donors sera were obtained from the 
donors'clinic at L.N.J,P.N. Hospital, New Delhi. . 
SELECTION OF SUBJECTS: 
The onset and duration of illness were ascertained carefully and 
a detailed history was further obtained through clinical 
examination. The subjects were then selected and divided into 
the following groups. 
I Subjects of enlarged liver and spleen with unknown 
etiological agent, and eosinophilic count greater than 20% 
II Subjects of generalized tonic and clonic seizures and 
focal convulsion etc., with eosinophilia (greater than 20%) 
III Subjects with cough, bronchial asthma, expectorant, and 
eosinophilic count above 10%. 
IV Subjects of lymphadenopathy with markedly high 
eosinophilia. 
V Subjects of chronic urticaria and high eosinophilia. 
VI Subjects with pseudoglyoma, posterior uveitis, 
retinoblastoma, choroidoretinitis and those with 
non-specific unilateral tumours in the eye. 
VII Subjects of non-toxocaral helminthic infection. 
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BASIC INVESTIGATIONS : 
A battery of basic investigations of blood and blood smear in 
each subject was done routinely. 
(a) Haemoglobin (Hb) 
(b) Red blood corpuscles (RBCs). 
(c) Packed cell volume (PCV) 
(d) Erythrocyte sedimentation rate (ESR). 
(e) Total leukocyte count (TLC) 
(f) Differential leukocyte count (DLC) 
(g) Absolute eosinophil count (AEC) 
Stool examination : 
Gross, microscopic and cultural examinations of stool of all 
the subjects were done to exclude any parasitic infection. 
STANDARDIZATION OF ELISA TEST BY POSITIVE, NEGATIVE, AND NEWBORN SERA 
WITH T_^  CAN IS LARVAL EXCRETORY-SECRETORY ANTIGENS : 
The standardization of the optimum dilution of sample sera and 
excretory-secretory antigen (prepared in our laboratory) was performed 
with the help of standard negative, positive, and newborn sera 
(obtained from Dr. Voller's laboratory, England) by enzyme-linked 
immunosorbent assay. 
The test was also performed in duplicate with the antigen 
coated plates from England to get the accurate optimum dilution of 
both sera and antigen. 
Materials 
Solid phase polystyrene ELISA plate (Dynatech, U.S.A.), 
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Eppendorf micropipetts, ELISA reader (Titertek, Switzerland), 
Coating buffer: Carbonate-bicarbonate buffer, pH 9.6. 
Washing buffer: Phosphate-Tween-20, pH 7,4. 
Substrate buffer: Diethanolamine buffer, pH 9.8. 
Conjugate: Alkaline phosphatase labelled with human IgG and IgM (Sigma 
Chemical Co. U.S.A). 
Substrate: para-nitrophenyle phosphate (Sigma Chemical Co. U.S.A) 
Sera : Reference, positive, negative, and new born. 
Antigen: Excretory-secretory antigen of T. canis larvae (second 
stage). 
Methods : 
Prior to the test excretory-secretory antigen was dialysed in 
carbonate-bicarbonate buffer, pH 9.6, overnight at 4° C in a dialysis 
sac. 
For use,the dialysed antigen was serially diluted in the same buffer 
and coated on to the wells of polystyrene ELISA plates, employing 200 
ul/well. 
The plates were then left overnight at 4° C and washed thrice in 
phosphate-Tween-20, pH 7.4, to remove the unadsorbed antigen. 
The positive, negative, reference, and new born sera were serially 
diluted in PBS-Tween-20, and coated on to the wells and left for 2 
hours in a humid chamber, at 37°C. 
The plates were then washed thrice in PBS-Tween-20 and incubated at 
37°C in a humid chamber for 2 hours with 200 ul of (1:1,000 diluted) 
alkaline phosphatase labelled with human IgG and IgM in each well in 
separate plates in duplicate. 
After proper incubation the plate contents were washed out as before 
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and 200 ul of enzyme substrate para-nitrophenyle phosphate (1 mg/itil) 
was added at room temperature. 
The appropriate time interval was determined by intermittent 
observation of the enzyme substrate reaction and the results (ELISA 
values) were computed by the ELISA reader (Titertek, Swtz.) at 405 nm. 
IMMUNOGLOBULIN (IqG) LEVEL IN CLINICALLY SUSPECTED SUBJECTS AND ADULT 
BLOOD DONORS WITH STANDARD ENZYME LINKED IMMUNOSORBENT ASSAY : 
The immunoglobulin (IgG) level of clinically suspected subjects and 
adult blood donors was studied with larval ES antigen by standardized 
ELISA technique (described earlier). 
Materials; 
Solid phase polystyrene ELISA plate, Eppendorf micropipettes, ELISA 
reader. Carbonate-bicarbonate buffer, pH 9.6, Phosphate Tween 
buffer,pH 7.4, Diethanolamine buffer, pH 9.8. 
Conjugate: Alkaline Phosphatase labelled with human IgG. 
Substrate: Para-nitrophenyle phosphate. 
Sera: All reference, blood donors, negative, positive, and new born. 
Antigen: Excretory-secretory antigen of larvae. 
Methods : 
The optimum dilution of sera (i.e., 1:1,000), and 20 ug/well 
of antigen was coated on the walls of polystyrene ELISA plate, 
employing 200 ul/well. 
Rest of the procedure was same vide supra. 
The enzyme substrate reaction and the results (ELISA values) were 
recorded by the ELISA reader at 405 nm. 
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IMMUNOGLOBULIN (IgM) LEVEL IN CLINICALLY SUSPECTED SUBJECTS AND ADULT 
BLOOD DONORS WITH STANDARD ENZYME LINKED IMMUNOSORBENT ASSAY : 
Immunoglobulin level (IgM) of clinically suspected subjects 
and adult blood donors was studied with larval ES antigen by 
standardized ELISA technique. 
Materials; 
Solid polystyrene plates, Eppendorf micropipettes, ELISA reader, 
Carbonate buffer, pH 9.6, Phosphate Tween-buffer, pH 7.4, 
Diethanolamine buffer pH 9.8. 
Conjugate: Alkaline phosphatase labeled with anti-human IgM. 
Substrate: Para-nitrophenyle phosphate. 
Sera: All reference, blood donors, negative, and positive. 
Antigen: Excretory-secretory antigen of larvae. 
Methods: 
The methods followed as before in routine ELISA test. 
INDIRECT HAEMAGGLUTINATION (IHA) TEST OF ALL THE CLINICALLY SUSPECT! 
SUBJECTS AND BLOOD DONORS: 
The ES larval antigen and it's specific antibodies were 
demonstrated in vitro by their visible agglutination. 
Materials: 
Centrifuge (REMI C-24), centrifuge tubes, microtitre plate (U 
bottom), microdroppers, diluters, ELISA plates, tannic acid, bovine 
serum albumin (Sigma Chemical Co, U.S.A), sheep erythrocytes, standard 
reagents (ES larval antigen, positive, negative, new born, and all 
reference sera), posphate saline buffer, pH 7.2. 
39 
Methods : 
This method was first standardized to get the optimum antigen 
and antibody titre. For that the standard sera (positive, negative, 
and new born) were titrated and used against the pretitrated ES 
antigen. 
Titration procedure; 
The sheep erythrocytes (sRBC) were washed three to four times 
with PBS, pH 7,2 by centrifugation at 15000 rpm for 10 min. A 3% 
suspension of sRBC was prepared in PBS pH 7.2 (0.3 ml packed sheep 
cells and 9.7 ml buffer). 
A 1/20,000 diluted working solution of tannic acid was made 
from 1/1,000 stock solution (0.5 ml of 1/1,000 + 9.5 ml of buffer). 
Equal quantities (10 ml each) of 3% sRBC and 1/20,000 tannic 
acid were mixed well in a 50 ml conical flask (always sRBCs were added 
to the tannic acid solution for even coating of tannic acid) . The 
conical flask was incubated at 4° C for 20 min. After 15 minutes of 
incubation it was shaken well. 
The contents of the conical flask were transferred to 
centrifuge tubes and centrifuged at 1200 rpm for 10 min and tannic 
acid was removed with a pasture pipette. 
The cells were then washed twice with PBS pH 7.2, and 
resuspended again to achieve a 3% suspension. 
Different serial dilutions of the ES antigen were made in PBS 
pH 7.2. 
One milliliter of tanned 3% sRBC was added to each tube containing 
various dilutions of the antigen. Last tube was kept separately , to 
be later used for tanned cell control. 
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The tubes incubated at 3 7*-*C for 30 minutes with intermittent shaking. 
After incubation was over they were centrifuged at 1200 rpm for 10 
minutes to remove the antigen. They were then washed three times 
individually with PBS-BSA and finally a 1.5% suspension (i.e., 1 ml of 
3% cells was made up to 2 ml) was made. 
PBS-BSA 0.025 ml was added to each cavity in all the 12 cavities of 
the first seven rows. 
One volume of cells (0.025 ml) coated with 1/20 (in tube 1) were added 
to row 1 from 1st to 12th cavities, likewise 1/30 (in tube 2) in row 2 
and so on till 7th row. 
Then 0.025 ml of 1.5% tanned sheep cells from tube 8 was added in one 
cavity in row 8 containing 0.025 ml of PBS-BSA buffer. The plate was 
shaken gently for two minutes covered, sealed and incubated at room 
temperature in a humid chamber for 1 hour and then kept at 4°C. 
Readings were graded as ++++; +++; ++; and + according to the 
intensity of the reaction. The highest dilution of the antigen which 
gave maximum antibody titre with the standard antiserum was taken as 
the optimum dilution of antigen and antibody for the test. 
TEST OF ALL THE SUSPECTED SUBJECTS AND ADULT BLOOD DONORS SERA: 
Materials : 
Centrifuge (REMI C-24), centrifuge tubes, microtitre plates, 
('U' bottom), micro droppers, diluters, tannic acid, Phosphate saline 
buffer, pH 7.2, Sheep erythrocytes, and standard reagents (ES antigen 
of larvae, positive, negative, new born, and all reference sera). 
Methods : 
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Five milliliter of the optimum dilution of the antigen (as 
observed in standard titration) was mixed with 5 ml of 3% sRBC 
prepared earlier. 
The mixer was then incubated at 37°C for 30 minutes with 
intermittent shaking. 
After incubation was over it was centrifuged at 12,000 rpm for 10 
minutes and the antigen removed. 
It was then washed with with PBS-BSA and finally 1.5% cell suspension 
was made. PBS-BSA 0.025 ml was added to all the cavities except two 
controls. Test samples (0.025 ml) were added to the cavities except 
the control in which the control sera were added. 
The cell coated antigen was added to all cavities taking 0.025 ml. 
The plate was shaken gently for two minutes and incubated at room 
temperature for one hour and then kept overnight at 4°C. 
Readings were taken as shown in the standard antigen and antigen and 
antibody titration method and the titre for the individual sample was 
recorded. 
GEL FILTRATION OF EXCRETORY-SECRETORY ANTIGEN ON SEPHADEX G-25; 
The excretory-secretory antigen of T. canis larvae was 
fractionated on Sephadex G-25 column. 
Materials; 
Glass column, glass wool, glass beads, polythene tube, tube 
holder, column stand, vacuum pump, spectrophotometer (Beckman, Model-
34, U.S.A), Sephadex G-25 (Sigma Chemical Co., U.S.A), blue dextran, 
phosphate buffer 0.1 M, pH 7.0, excretory-secretory antigen of larvae. 
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Methods: 
The volume of the column was calculated and accordingly an 
approperiate amount of Sephadex G-25 was taken, and suspended in 
excess of double distilled water and allowed to swell for 2 days at 
room temperature. Rest of the procedure was followed as per the 
description of Pharmacia Chemical Co.(Sweden). 
The column was run at a suitable rate (20 ml/hour). Protein 
was eluted in fractions from the very beginning or initial volume 
collected in bulk and measured, this should be less than the void 
volume and after wards fractions were collected. 
The column was monitored on a spectrophotometer at 280 nm. 
GEL FILTRATION OF ASCARIS LUMBRICOIDES, ANCYLOSTOMA DUODENALE ADULT 
ANTIGENS ON SEPHADEX G-150 COLUMN: 
The whole somatic antigens of Ascaris lumbricoides, and 
Ancylostoma duodenale were fractionated on sephadex column G-150, for 
inhibition ELISA to check the cross reactivity of the ES T. canis 
larval antibodies. 
Materials; 
Glass" column, glass wool, glass beads, polythene t^be, 
sephadex G-150 (Sigma Chemical Co. U.S.A.), glass tube, tube holder, 
buffer reservoir, column stand, spectrophotometer (Beckman, Mode 1-34, 
U.S.A, vacuum pump, blue dextran, phosphate buffer, 0.1 M, pH 7.0 and 
all the above parasite antigens. 
Methods; 
Preparation of gel, packing of column, and running of the 
column were done as before. The fractions were collected separately 
43 
and monitored spectrophotometrically, at 280 nm. 
ENZYME LINKED IMMUNOSORBENT ASSAY WITH SEPHADEX G-25 FRACTIONATED 
EXCRETORY-SECRETORY ANTIGEN AND WITH POSITIVE AND NEGATIVE SERA; 
The sephadex G-25 fractionated ES antigen of T. canis larvae was 
tested against human positive and negative sera to find out the more 
specific fraction in antigen and antibody reaction by ELISA. 
Materials; 
Solid phase polystyrene ELISA plate (DYNATECH, U.S.A.), 
Eppendorf micropipettes, ELISA reader (Titertek, Switzerland), 
Carbonate-bicarbonate buffer, pH 9.6, phosphate buffer, pH 7.4, 
diethanolamine buffer, pH 9.8. 
Conjugate: Alkaline phosphatase labelled with anti-human IgG. 
Substrate: Para-nitrophenyle phosphate. 
Antigen: Sephadex fractioned ES antigen (different fractions). 
Methods; 
Each fraction of ES antigen was serially diluted in carbonate-
bicarbonate buffer and coated on to the walls of polystyrene ELISA 
plate. 
Rest of the procedure was same as mentioned earlier. 
The ELISA values were computed by the ELISA reader at 405 nm after the 
enzyme substrate reaction was over. The reading was plotted on Log2 
basis. 
DETERMINATION OF MOLECULAR WEIGHT OF EXCRETORY-SECRETORY ANTIGENS BY 
SDS-POLYACRYLAMIDE GEL ELECTROPHORESIS: 
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The crude and fractionated ecretory-secretory antigens were 
run in SDS-PAGE to determine their molecular weights. 
Materials; 
Sodium dodecyl sulphate, 
N',N',N',N', tetramethylene diamine, 
Bisacrylamide, 
Tris (hydroxymethyl)-aminomethane. 
Ammonium per-sulphate. 
Glycine, 
Glacial acetic acid. 
Methanol, 
2-marcaptoethanol, 
Bromophenol blue, 
Coomassie Brilliant Blue, 
Standard proteins (Sigma Chemical Co, U.S.A.). 
Power supply (voltage regulated), pH meter. 
Disc electrophoresis apparatus ,and glass tubes. 
Standard proteins; (Sigma Chemical Co, U.S.A) 
Normal globulin (human) 160,000 
Phosphorylase-6 (Rabbit muscle) 94,000 
Albumin (Bovine seru;,i) 67,000 
Ova albumin (egg whie) 43,000 
Carbonic anhydrase (Bovine erythrocytes) 30^ ,000 
Trypsin inhibitor ;soyabean) 20,100 
Methods; 
The crude and fractionated ES antigen of T. canis larvae were 
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used for SDS-PAGE for the determination of molecular weight by the 
method of Laemmli (1970) . 
(a) Preparation of protein samples: 
Protein samples were prepared by heating 100 ug protein in 100 
ul sample buffer containing 10% sucrose, 5% 2-mercaptoethanol, 3% SDS 
and 0.0625 M Tris-HCl buffer (pH 6.8) for 4-5 minutes at 100°C in 
boiling water bath, then 5 ul of 0,1% bromophenol blue was added as 
tracking dye marker. 
(b) Preparation of gels: 
Clean and dry glass tubes 7 X 0.5 cm diameter were filled with 
1.5 ml of analytical gel solution at room temperature and allowed to 
polymerize. 
(c) Application of samples for run: 
The samples (160 ul) were applied on the surface of stacking gel. 
Electrophoresis was carried out by applying 3 mA per tube for 5 hours. 
After the run the gels were removed and fixed with perchloric acid : 
methanol : water (5 : 20 : 75). 
(d) Staining and destaining : 
Staining was carried out in small tubes filled with staining 
solution overnight. Stained gels were washed with distilled water and 
placed in destaining solution (5 ml of acetic acid, 20 ml of 
methanol, and 75 ml of water) for a minimum of one hour. The gels were 
stored in 7% acetic acid solution. 
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(e) Densitometeric scanning; 
Densitometeric scanning was performed with the help of a 
densitometer. The gel end where protein did not reach was considered 
as blank. 
(f) Preparation of standard curve; 
The distance covered by the dye and the proteins were 
measured. The molecular weights of the marker proteins were plotted 
against their Rm values and a straight line relationship was obtained. 
The molecular weight of crude and each fraction of ES antigen was 
determined by extrapolating the Rm values obtained experimentally on 
the cordinate. 
PREPARATION OF CRUDE IMMUNOGLOBULIN BY AMMONIUM SULPHATE; 
Total immunoglobulins from sera were precipitated by adding 
saturated ammonium sluphate solution (SAS), pH 7.0. 
Materials; 
Ammonium sulphate (100% solution) 
Sodium sulphate 
pH meter. (E.G.Ltd.) 
Refrigerated centrifuge (REMI-C-24) 
Magnetic stirrer with magnetic bar. 
Methods: 
The immunoglobulins were completely precipitated by slowly 
adding 4 ml of 100% saturated ammonium sulphate solution to 6 ml of 
serum in cold and the mixture was left at 4°C for 1 hour on a magnetic 
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stirrer. 
Supernatent was discarded and precipitate was washed with 40% 
ammonium sulphate solution and was centrifuged at 10,000 rpm for 20 
min. The process of washing was repeated twice. The supernatent was 
discarded, the precipitate was dissolved in normal saline and was kept 
for extensive dialysis against normal saline and then with 10 mM 
phosphate buffer, pH 8.0. 
After buffer dialysis the isolated protein solution was ready for 
chromatography. 
ISOLATION OF IgG IMMUNOGLOBULIN BY DEAE-CELLULOSE : 
Immunoglobulin (IgG) was isolated by DEAE-cellulose column 
chromatography of the crude immunoglobulin precipitate, obtained by 
40% ammonium sulphate saturation of serum. 
Materials; 
Glass column (10 X 2.6 cm), glass wool, buffer reservoir, 
polythene tube, column stand, spectrophotometer (Beckman,Model-
34,U.S.A), phosphate buffer 10 mM, pH 8.0, DEAE-cellulose (Sigma 
Chemical Co, U.S.A), 0.5 N NaOH solution. 
Sera: Positive human cases of toxocariasis. 
Methods; 
The packing of the column was done as per instructions 
mentioned in manual (Sigma Chemical Co.U.S.A) and the flow rate was 
60-70 ml/hour. 
The elutes were collected in 3 ml samples each and monitored in 
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spectrophotometer at 280 nm. First peak of the chromatogram was 
pooled and used as purified immunoglobulin (IgG). 
POLYACRYLAMIDE GEL ELECTROPHORESIS OF PURIFIED IMMUNOGLOBULIN (IgG) : 
The DEAE-cellulose purified IgG was run by PAG electrophoresis to 
( onfirm the isolation of (IgG) immunoglobulin. 
aterials; 
N ' , N ' , N ' , N' t e t r amethy lene d iamine. 
N, N, me thy lene -b i s - ac ry lamide . 
Acrylamide, 
Bromophenol b l u e , 
Amido Schwartz , 
Ammonium p e r s u l p h a t e , 
T r i s - g l y c i n e , 
E l e c t r o p h o r e t i c a p p a r a t u s , and power pack. 
L t hods ; 
1- st of the method was same as in the case of SDS-PAGE mentioned 
c rlier. 
A FINITY COLUMN CHROMATOGRAPHY : 
In order to check the cross reactivity of toxocara antibodies 
with other non-toxocara (A. lumbricoides, and A. duodenale) 
antibodies, the affinity column chromatography was done. The ES 
antigen and other parasitic antigens were fractioned on sephadex G-25 
I 
and G-150 columns respectively prior to the application in affinity 
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column chromatography (mentioned e a r l i e r ) . 
Mater ia ls ; 
Glass column (10 X 2 cm), buffer reservoir, polythene tube, glass 
tube, column stand, sintered funnel, Whatman filter paper No. 1, 
spectrophotometer (Beckman,Model-34, U.S.A.), sepharose-4B (Pharmacia 
Chemical Co., Sweden), cyanogen bromide (CISCO Lab, Bombay), Na2C03, 
NaCl, dithiothritol, Tris, glycerol, EDTA, phosphate buffer, pH 8.0. 
Antigen: ES larval antigen (T. canis), A. lumbricoides, A. duodenale. 
Immunoglobulin: Toxocara positive human IgG. 
Methods; 
Thirty grams of sepharose-4B was washed with water on sintered 
glass funnel. The gel was dried on Whatman filter paper No.1. Twenty 
grams of gel was mixed with 50 ml of 2 M Na2C03 in cold. Then five 
grams of CNBr was dissolved in 3 ml of cold acetonitrile (kept at 4°C) 
and the mixture was then filtered through a sintered funnel (kept 
cold) . 
Coupling of antigens: 
The above filtered gel was washed with 0.1 M NaHC03 (app. 200 
ml), dried and transferred to 1 mM HCl for 15 minutes at 4°C. Finally 
equilibrated with 0.1 M phosphate buffer, pH 8.0. The gel was then 
separately transferred to stoppred cylinders containing fractionated 
larval ES antigen and other parasitic somatic antigens in 0.1 M NaHCO-^  
separately. 
The total solution of each cylinder was nearly 50 ml. 
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The transfer of gels to ES antigens was completed within 60 minutes. 
The gels were then mixed (end-over-end) at room temperature for 2 
hours, and kept at 4°C for 14 hours. 
The gel contents were filtered in sintered glass funnel and were 
resuspended in 200 ml of 0.1 M NaHC03. 
The filtrates were saved for protein estimation. 
Lastly the gels were washed with coupling buffer (2 M Na2C03 100 ml, 1 
M NaHC03 500 ml, 1 mM HCl 100 ml, in 300 ml of 10 mM phosphate buffer, 
pH 8.0) and finally equilibrated with TEGD buffer (50 mM Tris, 0.1 mM 
EDTA, 0.1 M dithiothritol and 5% glycerol pH 7.9). 
Affinity elution; 
The immunoglobulin (IgG) isolated from toxocara positive serum by 
DEAE-cellulose adsorption method and dialysed against equilibrating 
buffer at 4° C for 2 hours with three changes of buffer. 
In each column 10 mg of DEAE-cellulose fractionated human 
immunoglobulin (IgG) in 2 ml of 0.1 M NaHC0C3}, and 1 ml of 0.5 M NaCl 
was overlaid. 
The columns were washed with equilibrating buffer, pH 7.9. Bound 
proteins were eluted with 1 M NaCl in TEGD buffer. The elutes were 
dialysed at room temperature against 0.01 M phosphate buffer 
containing 0.115 M NaCl, pH 7.5, and concentrated for future use. 
The protein concentration was checked by Lowry-folin method. 
INHIBITION ENZYME-LINKED IMMUNOSORBENT ASSAY; 
The cross reactivity of the affinity purified antigen and 
antibody complexes were checked by inhibition ELISA. 
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Materials; 
Solid phase polystyrene ELISA plate (DYNATECH, U.S.A), Eppendorf 
micr opipett.es, ELISA reader, affinity purified atigen-antibody 
corplexes, and different antigens (as mentioned before). 
Methods; 
Varying concentrations of different antigens (larval ES, as well 
as A. lumbricoides, and A. duodenale somatic antigens) were mixed with 
an anti-toxocara positive human (IgG) and negative control to a final 
concentration of 2 to 50 ug of each antigen. 
The mixture of each antigen and antibody complex was incubated at 
37°C for 1 hour and then at 4°C for 20 hours and used in ELISA instead 
of serum. 
Only the imnunecomplex of toxocara was used separately. 
The above antigens were then serially diluted in carbonate-bicarbonate 
buffer and coated on to the walls of the polystyrene ELISA plate, 
employing 200 ul/well, and left over night at 4°C. Washed thrice in 
phosphate saline buffer containing 0.05% Tween-20, p« 7.4, to remove 
unadsorbed antigens. 
The immuneconplexes prepared earlier with the negative and 
positive sera and with the somatic antigens of other non-toxocara 
helminth antigens which were serially diluted in PBS-Tween-20, and 
coated on to the wells of the plate, and left for 2 hours in a humid 
chamber,at 37°C. 
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The above antigens were then serially diluted in carbonate-
bicarbonate buffer and coated on to the walls of the polystyrene ELISA 
plate, employing 200 ul/well, and left over night at 4°C. Washed 
thrice in phosphate saline buffer containing 0,05% Tween-20, pH 7.4, 
to remove unadsorbed antigens. 
The immunecomplexes prepared earlier with the negative and 
positive sera and with the somatic antigens of other non-toxocara 
helminth antigens which were serially diluted in PBS-Tween-20, and 
coated on to the wells of the plate, and left for 2 hours in a humid 
chamber, at 37°C. 
The plate was washed as before and incubated at 37°C in a humid 
chamber for 2 hours with 200 ul of (1:1000 diluted) alkaline 
phosphatase (labelled with human IgG) in each well. 
After the incubation the plate contents were washed out with PBS-
Tween-20 and 200ul of enzyme substrate para-nitrophenyle phosphate 
(1 mg/ml) was added at room temperature. At the end of appropiiate 
time interval (45-50 min) the enzyme substrate reaction was over and 
the ELISA values were computed by the ELISA reader at 405 mm. 
DETECTION OF TOXOCARA SPECIFIC ANTIBODY IN VITREOUS HUMOR BY ELISA: 
The vitreous humor antibody was studied by enzyme-linked 
immunosorbent assay with larval ES antigen. 
Materials: 
Solid phase polyvinyl ELISA plate, Eppendorf micro pipettes, ELISA 
reader (Titertek),vitreous humor collecting materials, coating buffer, 
pH 9.6, phosphate saline-Tween-20 buffer, pH 7.4, diethanolamine 
buffer, pH 9.8. 
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Conjugate: Alkaline phosphatase labelled with human IgG and IgM, 
Substrate: Para-nitrophenyle phosphate, 
Antigen: Excretory-secretory antigen of T. canis larvae. 
Vitreous humor: All reference,positive case, and negative (i.e., humor 
collected from diagnosed retinoblastoma cases). 
Methods; 
Enzyme-linked immunosorbent assay: 
The larval ES antigen was optimally diluted to 20 ug/ml 
protein in carbonate buffer, and employed 200 ul/well on 
polyvinyl ELISA plate. 
The plate was incubated over night at 4*^0 and washed 
thrice in phosphate buffered saline containing 0.05% Tween-20. 
The reference, positive and negative vitreous humor were 
diluted in PBS-T-20, employed 200 ul/well, and incubated at 
37°C for 2 hours. The plate was washed in PBS-T-20 as before 
and the wells were incubated for 2 hours at 37°C with 200 ul of 
(1 : 1,000 dilution) alkaline phosphatase labelled with anti-
human IgG and IgM, in separate experiments. Again after 
washing, 200 ul of enzyme substrate, para-nitrophenyle phosphate 
(Img/ml) was added at room temperature. After appropriate time 
interval as determined by the rate of reaction of a reference 
and standard vitreous humor, the results (ELISA values) were 
determined by ELISA reader at 405 nm. 
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HISTOPATHOLOGY OF ENUCLEATED HUMAN EYE: 
Materials; 
Microtome, paraffin wax, different grades of alcohols, 
stain (haematoxyline and eosine), xylene, D.P.X, glass slides, cover 
slips, coupling jars, microscope (Olympus BH-2). 
Methods; 
Enucleated eyes with attached lids and tissues were 
fixed in 10% formaldehyde solution and subsequently embedded in 
paraffin, sectioned serially at 5 microns, stained with H & E and were 
mounted in D.P. X. Microphotography was done on black and white film 
(ORWO). 
STUDY OF VISCERAL LARVA MIGRANS: 
Six Australian breed white male rabbits (6 months) with average 
weight of 1.25 Kg weie used for this experiment. The rabbits were 
obtained from the Animal House, M.A.M. College, New Delhi. 
Methods: 
Deworming of rabbits: 
Deworming was done with Mebex at the rate of 50 mg/Kg body 
weight for two consecutive days. The faeces of the rabbits were 
examined daily for parasite eggs and oocytes. They were then 
housed in the Animal House and fed with soaked grams, washed 
vegetable leaves, and pellets. The water was changed twice 
daily. Rabbits free of parasitic infestations were included in 
the study. 
Prior to the inoculation of infective eggs, the rabbits were 
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randomized into two groups, each group consisting of three 
rabbits. All the rabbits in Group-I were inoculated with one 
thousand eggs and in group-II with ten thousand eggs. 
Counting of infective eggs; 
Before the inoculation, the infective eggs were counted by 
drawing 0.075 ml of thoroughly shaken egg suspension and placing 
it on a slide. The counting was done directly under microscope. 
The egg count was multiplied by a suitable factor to obtain the 
doses of one thousand and ten thousand, respectively. The counted 
eggs were seald in small vials with normal saline solution and 
labelled for inoculation. 
Intubation of rabbits: 
The rabbits were sedated with ether (inhalation 
anesthesia) and the counted number of eggs were inoculated 
directly into the stomach by intubing the rabbits with 10 cm 
long thin soft plastic tube fitted with a 1 ml disposable 
syringe. 
Study of larval migration route: 
One rabbit from each group was sacrificed on fourth, 
ninth, and fourteenth day after infection to observe the 
visceral larva migrans. Different visceral organs i.e., 
liver, lung, heart, kidney, eyes, and brain of the 
sacrificed rabbits were dissected out and placed in 
normal saline solution. The organs were thoroughly 
checked with the help of magnifying glass for apparent 
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lesions. The suspected portion of the organs were collected and 
homogenized in normal saline solution to recover the second stage 
larvae of T. canis. The recovery was done after homogenizing the 
small piece of different organs separately and placing them on the 
Baermann's funnel at 37°C in normal saline solution. The larvae were 
collected after overnight incubation and centrifuged at 500 g for 10 
minutes. They were washed and observed under light microscope. 
Histopathology of infected organs of different rabbits; 
The haemorrhagic, necrosis and inflammated granulomatous 
foci of the visceral organs were cut into pieces and were 
fixed in 10% formaldehyde solution and were processed using 
standard techniques i.e., dehydration, embedding, sectioning 
and staining (by different methods) as given below. 
Materials; 
Glass coupling jars, glass slides, cover slides, paraffin 
wax, alcohol (different grades) , formaline solution (10%) , 
different staining solutions, D.P.X, microtome, microscope 
fitted with camera (Olympus BH-2, Japan). 
Methods; 
The gross investigation of different visceral organs of 
rabbits was done prior to fixation. The haemorrhagic foci of 
different organs were fixed in 10% formaline solution for 24 
hours. They were washed in running tap water and the 
dehydration was done properly with the varying grades of 
alcohol, (e.g., 30%, 50%, 70%, 80%, 90%, 95%, and 100%), then. 
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The diluted antigens were coated on to the walls of the ELISA plates 
employing 200 ul/well and incubated in a humid chamber overnight at 
4°C. 
Rest of the procedure was same as mentioned earlier in ELISA 
procudure. 
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The reciprocal of the highest dilution of a particular fraction giving 
a lesion of more than 5 X 5 mm or greater was taken as the passive 
antibody titre and that particular fraction was chosen for skin test. 
SEROEPIDEMIOLOGICAL SURVEY OF DOG SERA BY ENZYME-LINKED IMMUNOSORBENT 
ASSAY : 
Seroepidemiological study of 100 dogs was performed by enzyme-
linked immunosorbent eissay with larval ES antigen, as well as the 
adult T. canis antigens. 
Materials : 
Dog sera were collected from N.I.C.D, Delhi, Moti Bagh (dog clinic), 
Defence Colony (dog clinic). New Delhi. 
Centrifuge, centrifuge tube, ELISA plates (Dynatech, U.S.A), Eppendorf 
micropipettes. 
Coating buffer, pH 9.6, phosphate saline-Tween-20 buffer, pH 7.4, 
Diethanolamine buffer, pH 9.8, 
Conjugate: Alkaline phosphatase labelled with anti-dog IgG (Sigma 
Chemical Co, U.S.A). 
Substrate: Para-nitrophenyle phosphate (Sigma Chemical Co, U.S.A), 
Anticen: ES larval antigen and adult T. canis antigen. 
Methods: 
Both ES larval and T. canis adult antigens were optimaly diluted 
in carbonate buffer (coating buffer) and 20 ug/well of antigenic 
proteins were used in this study. 
Two different sets of ELISA plates were always taken in this study for 
coating of antigenic materials. 
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slides. 
Wells towards cathode were filled with antigens and towards anode 
with antisera. 
Electrophoresis was carried out using current of 7.5 mA/slide, for 30-
6 0 minutes. 
The slides were then washed and stained as described earlier. 
PASSIVE CUTANEOUS ANAPHYLAXIS (PCA): 
Materials; 
White rabbits, antigenic fractions, immunized sera, disposable 
syringe, pentamine sky blue dye. 
Methods; 
All the animals were immunized with ES antigen, applying 0.5 mg/ml 
of protein and equal amount of Freund's complete adjuvant. 
After the immunized schedule and a rest for few days, the animals were 
intradermally injected with 0.2 ml of whole immunized rabbit serum an 
serum diluted (5-6 fold) in phoshate buffered saline pH 7.4, into the 
back of freshly shaven rabbits. 
After a latent period of approximately 72 hours, the animals were separat 
challenged intravenously with 1.0 ml of lyophiljzed preparation of 
seven larval ES antigenic fractions and 0.1 ml of 5% pantamine sky 
blue dye in 0.15 M saline. 
In a positive test, a blue spot develops at the intradermal injection 
site, the size and intensity of the bluing is roughly proportional to 
the amount of homologous anaphylactic antibody present. 
The resulting lesions were measured and recorded after 30-60 minutes. 
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IMMUNOELECTROPHORESIS ; 
Materials: 
Veronal buffer 0.05 M, pH 8.6, slides coated with 0.8% agarose in 
buffer, antigen, antisera, electrophoretic apparatus, Eppendorf 
micropipettes, staining and destaining solutions. 
Methods: 
Antigen or anti-serum solution was filled in a vertical 
well towards cathode. 
Electrophoresis was carried out for one and a half hour using an 
anodic current of 7.5 mA/slide. 
A lateral trench was cut, parallel to the axis of electrophoretic 
migration. 
The trench was filled with either anti-serum or antigen and the slide 
was left in a humid chamber overnight at room temperature. 
The precipitin lines were developed within 24-48 hours or longer. 
The slides were then washed and stained with 5% Coomassie brilliant blue 
R-250, and destained in acetic acid : methanol : water (2 : 1 : 2). 
COUNTER IMMUNOELECTROPHORESIS; 
Materials; 
Veronal buffer 0.05 M, pH 8.6, slides coated with 0.8% agarose in 
veronal buffer, antigen and anti-serum, electrophoretic apparatus, 
Eppendorf micropipettes. 
Methods; 
Wells were punched off at a distance of 5 mm in the agarose 
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dissolved in 100 ml of absolute methanol and 0.84 ml of 12 N HCl was 
added. The protein was readily soluble at first but precipitates as 
it becomes methylated. The reaction mixture was allowed to stand with 
occasional mixing at room temperature in the dark for at least a day. 
Thereafter, the mixture was centrifuged and the precipitate washed 
four times with methanol followed by two washings with anhydrous 
ether. 
Residual ether was removed from MBSA by evaporation in air and 
residual acid by keeping it over KOH in a vacuum desiccator. 
The dried MBSA was stored in a vacuum desiccator over KOH. 
Formation of MBSA-ES complex; 
Suitably immunogenic protein conjugates were prepared by mixing 
equal volumes of ES antigen (1 mg/ml) and MBSA (0.5 mg/ml). The 
reaction was carried out at room temperature with gentle mixing. 
Immunization schedule; 
Australian breed male, nine to twelve month old, weighing 1 to 1.5 
kg rabbit was injected intramuscularly for three weeks with freshly 
prepared ES-MBSA containing 350 ug of hapten in a total volume of 1.4 
ml. 
A single rabbit received a total of 1.05 mg of hapten in the 
course of three injections. Antisera were separated form blood 
obtained by cardiac puncture 7 to 10 days following the last 
injection. 
IMMUNOELECTROPHORESIS: 
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Washed and dried as before, and 200 ul of substrate (1 mg/ml) was 
added in each well, and after 45-50 minutes interval the reading was 
taken by ELISA reader, at 405 nm. 
Blank: 
Two wells at the bottom of the plate were filled with substrate 
only and considered as blank. 
IMMUNIZATION OF RABBITS WITH EXCRETORY-SECRETORY ANTIGEN: 
Australian breed rabbits, nine to twelve months old, weighing 1 to 
1.5 Kg, were injected intramuscularly for three weeks with freshly 
prepared antigen (4 mg/ml). 
Antiserum was collected from blood obtained by cardiac puncture on 
7th day following the last injection. 
IMMUNIZATION OF RABBITS WITH EXCRETORY-SECRETORY ANTIGEN CONJUGATED 
WITH METHYLATED BOVINE SERUM ALBUMIN: 
The excretory-secretory antigen contains quite high amount of 
amino acids, which have tendency to interact with basic protein, like 
bovine serum albumin after methylation, and forms a stable complex. 
This complex has been used in this assay as an antigenic complex. 
Materials; 
Centrifuge, centrifuge tube, vacuum desiccator containing KOH, 
absolute methanol, HCl (12 N), and ether anhydrous. 
Methods; 
Methylated bovine serum albumin (MBSA) was prepared by the method 
of Sueoka and Cheng (1962). One gram oC bovine serum albumin was 
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these sera was done by log2 dilution. 
Materials; 
Solid phase polystyrene micro-ELISA plate, Epperidorf 
micropipettes, magnetic stirrer, ES larval antigen, and rabbit sera, 
carbonate-bicarbonate buffer, pH 9.6, saline-Tween-20 buffer, pH 7.0. 
diethanolamine buffer, pH 9.8. 1% BSA in NS-T-20 buffer. 
Conjugate: Alkaline phosphatase (Sigma Chemical Co. U.S.A.), 
Substrate: Para-nitrophenyle phosphate (sigma Chemical Co. U.S.A.). 
Sera: All the reference sera for study. 
Methods; 
The ES antigen diluted in coating buffer to its optimal dilution 
1:12 and coated in 200 ul amounts in wells of polystyrene microtitre 
plate. 
The plate was then incubated overnight at 4°C in a humid chamber. 
After incubation the plate was washed thrice with NS-T-20 buffer and 
dried with Whatman filter paper No.l. 
The wells of all rows were coated by adding diluted BSA to the full 
brim and incubated overnight at 4°C in a humid chember. 
The plate was washed trice after incubation with NS-T-20 buffer and 
dried as before. 
The preimmunized ('0' day) sera and the other subsequent days 
sera were diluted in NS-T-20 buffer and 200 ul of each was coated on 
the walls of the plate, as per protocol. 
The plate was incubated for 2 hours at 37°C in a humid chamber, and again 
washed as before. 
The plate was then incubated for 2 hours at 37°C in a humid chamber 
after adding 1:1,000 diluted conjugate in each well. 
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The xylene cleared sections were stained in the usual 
manner with Mayer's haemalum, decolorized in 1 per cent 
acid alcohol and blued. They were then stained with 
carbol-chromotrope for half to one hour, and dehydrated in 
the usual manner. The sections were cleared in xylene and 
mounted in D.P.X. 
HAEMATOLOGICAL RESPONSE OF; RABBITS DURING /ISCERAL LARVA MIGRANS: 
The haematological studies were done in the rabbits during larval 
migration. 
Material; 
Glass syringe, sterile needles, EDTA bottle, microscope, Coulter 
counter and staining solution. 
Methods; 
While the rabbits were bled for sera collection by cardiac 
puncture, a thin smear was immediately made from the fresh blood and 
the remainder placed in an universal container, and EDTA containing 
bottle. The red cells and white cells were counted by Coulter 
counter. 
The total leucocyte count and differential leucocyte counts were 
done (with smear using proper stain) under the oil-immersion objective 
(X 100) of Olympus BH-2 microscope. 
Collection of sera for ELISA. 
The blood samples were collected by cardiac puncture and the sera 
were separated by centrifugation at 3,000 rpm for 20 min. The crystal 
clear sera samples were kept at -70°C in small vials. The ELISA of 
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cleared in xylol for 45 minutes. The cleared tissues were 
kept at 60°C on a hot air oven with 1:1 ratio of xylene and 
paraffin for 40-50 minutes. The tissues were then embedded in 
melted paraffin and blocks were prepared by trimming with 
blade, and were fixed on the block carrier for sectioning. 
The sections 5-6 microns thick were stained in haematoxyline, 
and eosin, Unna's mast cell stain, and Lendrum's method for 
eosinophil polymorphonuclear leucocytes, 
(a) Haematoxyline and eosin staining; 
The xylene cleared sections were washed in water and 
dehydrated in the usual manner. Stained with Ehrlich's 
haematoxyline for ten to twenty minutes and differentiated 
with 1 per cent acid alcohol for ten to twenty seconds. 
The sections were washed in 95 percent alcohol for few 
seconds, followed by absolute alcohol for another few seconds. 
Finally the sections were cleared in xylene, mounted in 
D.P.X, and observed under microscope. 
(b) Unna's mast cell staining; 
The xylene cleared sections were stained with the 
methylene blue for five minutes quickly rinsed with water 
after proper shaking and washed with 95% alcohol until the 
sections were pale blue. 
The sections were then dehydrated rapidly with absolute 
alcohol. cleared in xylene and mounted in D.P.X. 
(c) Eosinophil polymorphonuclear leucocyte staining: 
Eosinophil polymorphonuclear leukocytes were stained by 
Lendrum's method as follows. 
RESULTS 
RESULTS 
The clinical and laboratory findings for toxocariasis of different 
suspected subjects revealed no significiant changes of haemato-
logical indices. The red cell count in all the suspected subjects in 
toxocara groups were normal (Table-Ill) and the mean values were in 
the range of 6.1 to 7.0 million/mm . The mean values of haemaglobm 
(Hb) were variable in different groups, and were in the range of 9.88 
to 10.71 g/%, except in group-IV, in which the range was 8.53% (Table-
Ill) . 
The mean corpuscular haemoglobin (MCH) in all groups was in the 
range of 13.6 to 19.2 (pg); the mean corpuscular haemoglobin 
conce'ntration (MCHC) and the mean corpuscular volume (MCV) were in 
the range of 24.4 to 36.2 (g/100 ml) and 46.1 to 59.5 (u^) (Table-IV). 
The results of toxocara groupings in relation to age revealed 
that high percentage of suspected subjects were in the range of 00.01 
to 30.00 year. The overall positive values by ELISA and IHA in these 
groups were 28.9% and 14.7%. In control group, which consisted of 150 
blood donors, only 4 (2.6%) subjects were positive and 146 (97.4%) 
were negetive by ELISA, the IHA test was not done in this group 
(Table-VIII). 
In the clinical subjects, Group-I consisted of 44 suspected 
subjects with chronic cough and high eosinophilia, Group-II consisted 
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of 20 suspected subjects with neurological disorders, Group-III, 22 
with chronic urticaria, Group-IV, 03 with unexplained hepato-
splenomegaly, Group-V, 10 with eye disorders (retinoblastoma, 
posterior uveitis, granuloma, etc.), Group-VI, 44 with chest 
deformity, limb pains etc., and Group-VII, 26 with non-toxocara 
helminth infection. The ELISA results revealed 13 (29.5%), 08 
(40.0%), 09 (40.0%), 02 (66.6%), 04 (40.0%), 07 (15.9%) and 07 (26.9%) 
positive for toxocara antibody (IgG) in the above groups. But by IHA 
it was 10 (22.7%), 02 (10.0%), 04 (18.1%), 01 (33.3%), 02 (20.0%), 02 
(04.50%) and 04 (15.30%), respectively (Table-VIII), 
The immunoglobulin levels (IgG and IgM) of different toxocara 
groupings when compared with the control group (blood donors) the test 
was found highly significant for both the antibodies (p<.01). The 
mean O.D. values of positive cases in different groups (Group-I to 
Group-VII) were in the range of 0.602 to 0.753 for IgG and 0.262 to 
0.331 for IgM, whereas the positive values of control group (blood 
donors) were 0.581 and 0.220 and the negetive values were 0.094 and 
0.073 (Table-IX) . 
THE SDS-PAG ELECTROPHORESIS OF THE CRUDE LARVAL ES ANTIGEN 
The SDS-PAG electrophoresis of the crude extract of larval ES 
antigen and -known molecular weights of maricer proteins, revealed a 
total of eight protein fractions, which were in the range of 42 Kd to 
177 Kd. Among them three had quite high molecular weight i.e., 125 Kd, 
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160 Kd, and 177 kd, whereas the other five had a low molecular weight, 
i.e., 42 Kd, 60 Kd, 77 Kd, 81 Kd, and 92 Kd, respectively. 
THE SDS-PAG ELECTROPHORESIS OF THE SEPHADEX G-25 FRACTIONATED 
LARVAL EXCRETORY-SECRETORY ANTIGEN 
The crude excretory-secretory antigen of T_^  canis larvae was 
fractionated on sephadex G-25 column and was run in SDS-PAG 
electrophoresis. Seven fractions were obtained from the sephadex 
elution and the molecular weight were in the range of 15 Kd to 169 Kd. 
The high molecular protein bands were 162 Kd, 169 Kd. Rest of them 
were 93 Kd, 77 Kd, 75 Kd, 42 Kd, and 15 Kd, respectively. 
THE SDS-PAGE OF THE AFFINITY COLUMN (SEPHAR0SE-4B) ISOLATED 
IMMUNOCOMPLEXES OF TOXOCARA AND NON-TOXOCARA HELMINTH 
In order to check the cross reactivity of toxocara and non-
toxocara helminth (Ascaris lumbricoides, and Ancyclostoma duodenale) 
antibodies, the immunecomplexes were prepared on (sepharose 4B) 
affinity column, and run by PAG electrophoresis, to ensure their 
formation. At the same time their molecular weights were calculated. 
Among the three immunecomplexes, toxocara fractionated ES antigen and 
human positivie serum IgG showed single band, with the molecular 
weight of 140 Kd, whereas ascaris, and ancyclostoma immunocomplexes 
showed two bands each, with molecular weights of 158 Kd, 151 Kd and 
123 Kd, & 117 Kd, respectively. 
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THE SDS-PAGE OF THE DEAE-CELLULOSE ISOLATED HUMAN IMMUNOGLOBULIN 
(IgG) POSITIVE FOR TOXOCARAIASIS 
The toxocara positive subject's serum immunoglobulin (IgG) was 
isolated by DEAE-cellulose and the pooled immunoglobulin was run by 
PAG-electrophoresis and only one band was found which confirmed the 
isolation. 
OUCHTERLONY GEL DIFFUSION OF THE CRUDE ES ANTIGEN WITH 
SUSPECTED SUBJECT'S SERA AND VITREOUS HUMOR 
The crude excretory-secretory antigens of larvae were tested 
against the suspected toxocara subjects' sera by Ouchterlony gel 
diffusion technique. Only two out of six suspected cases showed 
positive reaction (Fig.10). The remaining four did not show any 
precipitin reaction. 
On the other hand the suspected cases of ocular toxocariasis in 
the same test did not show any reaction with serum antibodies, but the 
precipitation was observed with vitreous humor (Fig.11). 
ZONE LECTROPHORESIS FOR C-REACTIVE PROTEIN IN THE SERA 
OF TOXOCARA SUSPECTED SUBJECTS; 
To rule out the presence of C-reactive protein in the sera of 
toxocara suspected subjects the zone electrophoresis was done. The 
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positive C-reactive protein serum in zone electrophoresis showed an 
increase of beta globulin fractions (Fig.16). Whereas the suspected 
subjects sera, only three showed the same pattern of protein fractions 
as in C-reactive protein serum. Although these cases were further 
confirmed by ELISA and IHA for toxocara antibodies and found negative. 
OUCHTERLONY GEL DIFFUSION OF FEW CASES OF TOXOCARIASIS WHICH 
WERE ALSO SUSPECTED FOR C-REACTIVE PROTEIN 
Few cases of lymphadenopathy and limb pain suspected for toxocara 
as well as C-reactive protein were tested by Ouchterlony gel 
diffusion. The sera of the suspected cases were positive with the ES 
antigen of T^ canis larvae, when compared with the negative and 
positive sera of the C-reactive protein (Fig. 17). 
COUNTER IMMUNOELECTROPHORESIS OF THE £2 KD ANTIGENIC FRACTION 
OF THE T. CANIS EXCRETORY-SECRETORY ANTIGEN AND THE POSITIVE 
SUBJECTS' SERA 
The 42 Kd antigenic fraction were tested (separated by sephadex G-
25) with the sera of positive cases by counter immunoelectrophoresis. 
All of them showed one pricipitin band (Fig. 14). 
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: INHIBITION ENZYME LINKED IMMUNOSORBENT ASSAY 
The inhibition studies were carried out for IgG, isolated from 
serum of both positive for non-toxocara helminth and with that of 
toxocara larval ES antigen, A_^  lumbricoides and A_^  duodenale (somatic 
antigen) . Eleven microgramme of ES antigen produced fifty percent 
inhibition with IgG for toxocara case (Fig. 8) , whilst that from 
patient of non-toxocara helminth infection required inhibition by A. 
lumbriocoides and A_^  duodenale somatic antigen was below 30 percent 
with 50 microgramme per ml of competitor. 
HISTOPATHOLOGY OF ENUCLEATED HUMAN EYE INFECTED WITH TOXOCARA 
The histopathology of enucleated eye of human toxocara case was 
done with standard (H&E) method. The histopathology revealed that the 
presence of inflammatory epiretinal exudate adhered to the limiting 
membrane (Fig. 23) which showed granulomatous inflammation. The site 
of the laraval invasion caused eosinophilic infiltration, along with 
the plasma cells and lymphocytes (Fig. 24). 
PASSIVE CUTANEOUS ANAPHYLAXIS IN RABBIT WITH DIFFERENT FRACTION 
OF (ES) ANTIGEN 
Reaginic antibody titres to fractionated larval ES antigen in T. 
canis infected rabbits as well as immunized were demonstrated by the 
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passive cutaneous anaphylaxis (PCA) reaction. The diameter of the 
blue spots formed on the back of the rabbits measured and those 
larger than 5 mm in diameter were judged as positive reaction. PCA 
titres were expressed as the highest dilution of th sera that showed 
postive reaction. The antigenic fraction 42 Kd gave the positive 
reaction in the 8 fold dilution whereas other fractions gave positive 
reaction up to the 5 fold dilution. 
MIGRATION OF TOXOCARA CANIS'IN EXPERIMENTAL RABBITS 
Six male Australian breed white rabbits were divided into two 
groups, and fed 1000 and 10,000 infective eggs and sacrificed on 4th, 
9th and 14th day post-inoculation to fiiid out the route of migration 
of the infective larvae. 
On 4th day most of the larvae were recovered from the caecal wall, 
although many also invaded the mucosa of the small and proximal part 
of large iniestines. Only a small number of larvae were found in the 
wall of the distal colon, a region where, virtually all live larvae 
had left the intestines. Small numbers of larvae had reached the 
liver by 9th day, and maximum numbers were recovered here. 
Larvae were found in the lungs on 4th day post inoculation. Ov 
14th day they were recovered only from the liver, in diminishing 
numbers. At no stage were larvae found in the brain, kidneys or 
skeletal muscles. 
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HISTOPATHOLOGICAL STUDY 
The histopathological investigation of the intestinal lumen of the 
rabbits, inoculated with 1000 and 10,000 embryonated eggs resulted in 
very high eosinophilic infiltration, accumulation of macrophages, and 
inflammation and oedema. 
In the lungs peribronchiolar accumulation of eosinophils with 
eosinophilic exudates takes place in the bronchioles and alveoli, 
together with diffuse interalveolar eosinophilic infiltration. The 
infiltration of leucocytes into the lungs aggregated and formed dense 
nodules. 
In liver there was hepatic tissue destruction with haemorrhage and 
leukocyte infiltration. This was followed by oedema and the 
production of fibroblasts. Numerous granulomatous areas often with 
remnants of larvae in the centre and eosinophils in profusion at 
periphery were observed. 
On 9th day after infection liver sections showed larvae in the 
parenchyma with infiltration of leucocytes, and the tissue became 
necrotic. 
HAEMATOLOGICAL RESPONSE 
The haematological investigation of the rabbits showed that the 
total red blood cell count remained constant throughout the study in 
74 
all infected groups. Total white cell counts did not vary markedly, 
except for mild elevations which paralleled increases in circulating 
eosinophil numbers in the group given 10,000 eggs. After the booster 
inoculation of infective eggs the eosinophils were at maximal level on 
9th and 14th day. Small number of basophils, rarely higher than 2% of 
the total white cell count, were detected in some animals, including 
controls. 
SEROLOGIC RESPONSE 
The enzyme-linked immunosorbent assay of rabbits' sera collected 
at different intervals of two groups of rabbits revealed quite high 
IgG response in log-2 sera dilution. In group-I all the animals had 
low level of IgG response, whereas in group-II this level was quite 
high. This is because the number of larvae hatched and migrated in 
different body organs was higher than the previous group, which helped 
in the formation of immunocompetent bodies. 
OUCHTERLONY GEL DIFFUSION OF ANTIGEN AND RABBIT ANTISERA 
To confirm the antibody formation against larval ES antigen after 
vaccination the Ouchterlony gel diffusion was performed. The test 
revealed quite identical precipitation bands in the sera of first and 
second immunization (Fig. 18) . Two prominant bands were visible in 
both the sera (first and second immunization). 
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Six rabbits' sera (three in each group) which were inoculated 
orally with 1000 and 10,000 infected eggs, when used in immune-
diffusion with larval ES antigen showed precipitation line (Fig. 19). 
Only in one well, in which the first serum of group-I was placed, no 
precipitation band was seen. 
COMPARISON OF (ES) AND METHYLATED (ES) ANTIGEN WITH 
RABBIT ANT I SERA 11^  GEL DIFFUSION 
A comparison of (ES) and methylated (ES) antigen was carried out 
by gel diffusion (Fig. 21) , which showed two to three preipitation 
bands in methylated-ES antigen and one with ES antigen, respectively. 
AGAROSE GEL ELECTROPHORESIS OF THE ANTISERA AND DEAE-CELLULOSE 
PURIFIED SERUM IgG) WITH A2^ KDa PURIFIED LARVAL ANTIGEN 
The whole serum and the DEAE-cellulose purified IgG was electro-
phoretically run in two different parallel wells. Later a trough was 
cut in between and filled with 42 KDa purified ES antigen and allowed 
to diffuse. The long sigmoidal precipitation line was seen along the 
trough and the well in which the ES 42 KDa antigen whole antisera were 
placed, whereas in the second well in which only DEAE-purified IgG was 
placed no such type of precipitation band was observed. 
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PASSIVE CUTANEOUS ANAPHYLAXIS IN RABBIT WITH DIFFERENT FRACTION 
OF (ES) ANTIGEN 
Reaginic antibody titres to fractionated larval ES antigen in T. 
canis infected rabbits, as well as immunized, were demonstrated by the 
passive cutaneous anaphylaxis (PCA) reaction. The diameter of the 
blue spots formed on the back of the rabbits were measured. Blue 
spots larger than 5 mm in diameter were judged as positive reaction. 
PCA titres were expressed as the highest dilution of th sera that 
showed positive reaction. The antigenic fraction 42 Kd gave the 
positive reaction in the 8 fold dilution whereas other factions gave 
positive reaction up to the 5 fold dilution. 
SEROPREVALENCE OF TOXOCARA CANIS IN DOGS 
One hundred dogs' sera of different age groups were studied by 
enzymelinked immunosorbent assay with two different antigens, (a) ES 
antigen of infective larvae and (b) somatic antigen of toxocara 
(adult). A total of 64 (64%) had showed positive result with toxocara 
antibodies with ES larval antigen, whereas 50 (50%) had showed 
positive with somatic antigen of adult toxocara. 
The mean O.D. values of ELISA with ES laraval antigen when 
compared with the control group were high in the age group of 1 month 
to 6 months old pups which were in the range of 1.023 to 1.347, but it 
was very low in the age group of 10 months to 3 years and more. 
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whereas the mean O.D. values of ELISA with somatic antigen of adult 
toxocara were high in the age group of 6 months up to 2 years of age, 
which were in the range of 1.779 to 1.947, although the age group, 3 
years and more had quite high values but not as high as previous 
groups and very low values were observed in the age gruop of 1 to 5 
months old dogs, which is in the range of 0.912 to 0.985 (Table-X). 
78 
I I 
p 
f o 
i 
<M> 
• 
in 
CM 
r^  
o 
00 
f S 
00 
o 
f - i 
CM 
vo 
o 
00 
r-l 
m 
o 
• ^ 
o 
i H 
O 
•>!}' 
O 
W 
o 
U3 
( N 
I 
1 
! 
dP 
6 in 
CN 
o 
o 
n 
o 
o 
o 
• ^ 
• ^ 
> 
1 
1 
1 OP 1 1 
1 
1 
i S i ^ 
1 
1 O 
1 <-( 
1 
r 
1 r-i 
1° 
o 
-"S* 
^ 
o 
o 
rH 
f - l 
O 
o 
o 
O 
O 
O 
. H 
i H 
O 
O 
ro 
n 
O 
o 
. H 
1 
hi 1 
1-
1 
CN 
° 
rH 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
00 
o 
I (HP I n 
I I <N 
I 
r-{ 00 o 
o 
CO 
o 
(M 
o 
o 
o 
^ I : 
o 
o 
o 
O 
O 
O 
ro 
o 
o 
o 
o 
o 
o 
in 
o 
o 
o 
o 
o 
o 
o 
U3 
M 
M 
M 
* 
• 
a O 
00 
o 
i n 
o 
00 
T H 
o 
CO 
O 
o 
o 
o 
o CN 
l-H 
M 
<*P 
• 
,o 1^ 
i 
1 i 
1 1 
1 
1 
O 
f S 
•«»• 
o 
in 
CN 
in 
o 
in 
fO 
r~ 
o 
o 
l-H 
CN 
O 
O 
1-1 
CM 
O 
O 
O 
O 
o 
o 
OJ 
•^  
• ^ 
^ ' P I 
EH I 
m 
•H 
1—t 
• H 
8 
t 
o u 
u 
•H 
c 
o 
•i 
-p 
0) 
N 
•rH 
w 
a 
0) 
(0 
• H 
u 
•rH 
8^  
CO 
•H 
U 
•H 
O 
•H 
§ 
£1 U 
•H ? 
W 
•(-> 
•f—i I 
? 
5 
1 
^ 
•5^  
8 
•H 
0) 
-p 
en 
r—I 
•8 
c 
• H 
-P Q) 
^^  
•rH 
? 
CO 
-p 
•1—1 
•s 
CO 
II 
> 
>^  
CO 
I 
•s 
(0 CO 
-p -p 
w 
g 
8 
'a 
•H 
•S 
e 
i-H 
I 
§ 
ip 
O 
o 
o o 
CM 
O 
00 
o 
• * 
o 
un 
79 
Or-i 
(1| --j 
o r ^ L n v o i n ' = t ' ' ^ c r v L n o o m a N ' ^ r o m r ^ ^ o o ' ^ ' ^ L n r ~ > H i n L n L n 
« 5 m o O ' S ' n L n o i D O L n v o ' ^ L n a s r H C T i n v o f M L n r ^ c N O v o o v o c N o o 
(N ( N r O ' * r O ( N C N f N C N f S i r O f \ l r H f N ^ C N . H C N f N ( N T H t - l f N ( N ( N r O 0 0 
B 
o 
S3 
— 
3 
CQ 
M 
a s 
00 0 0 C r t C D ' ! i * O O " < * V D O V £ > O < N O ' < * ' 0 0 ' * O O O ' ^ O ' ^ » X ) 0 0 O V 0 
O^ O O O r ^ < T i O ' - t f N C T i r H O ^ r n C N . H O O ^ O < H ( N C M O O r » a \ O O O r H . H 
O r H O O O r H f - t r H O < - I O T H ^ < H i H O r H r H . H r H O O O O t H H . H 
O I O O O O O O O O O O O O O O O O O O O O O O O O O O 
O fflOOOOOOOOOOOOOOOOOOOOOOOOOO <s 
rsi > . o v D o o m r ~ o o o c N « 3 
O m r s l t - I O 0 0 . - l . - ( f N C N . H . H 
CN 
o 
•<* rMCNOO'<rcoocNm'^0 '3 ' 0 -<3" 
r H ( N t H ( N i H O O i n O O < N ^ i H C N r M 
r > i n r O f N r O ' * ( N O ' ! r O C N r O C N - > * t H i H r H ( N O < N . H < N O O O < N 
O O O O O O O O O O O O O O O O O O O O O O O O O O 
m 00 I o v o o o o r ^ v D o o < N ' a ' o o L n ' ^ ' ^ ' ^ u 3 r ~ ' < * o o o a \ ' * i ^ v £ ) ' < * « * 
r~ • • c o i n r H m n o o o o o v o f N i c n r o o m ' ^ r H o o o o i n o m o v D O in 'Hrorovoovovo^j 'U5 '^ ro inLn>i3^ovoi>Dr^u3ro in tn in-^<x)rovD 
I 
o 
o* 
in 
in in in -^ <X) ro vD 
O O O O O O O O O O O O O O O O O O O O O O O O O O 
O O O O O O O O O O O O O O O O O O O O O O O O O O 
OI^inv0O'Cl<VDV£)00O00'vr'<3'OOOOOrHfNfN00C0'^«>'«J' 
i>DV£>r»in>x>r»r^cri '^ooocoix>oooooooooi^O'^ocTi<yvr^r~ 
U3 
g 00 (Nr^aiojrooofNvoinr- iPoinrHrocN'S 'rHfNnfNincTirNCNo^vo « * « » • • • • • • » • • # • # • • • » • • • • * • • 
vo vx>v£)inoou>ijDr^LnvDy3>x>invor^r-r->j3r^ij3y3VDinu5Ln^x>Ln 
I 
3 il 
•r-i 
•B 
in 
• o * ^ ' ^ L n < T i O " ^ o r ~ - o o o o o o o i x > i n r v j i H o o m o o o u 3 ' > * (M u 3 n n ^ c N i ( N r H i n r o ' ^ m - 5 } < - ^ r H f \ j r o r v j r n n . H o r n o < N C N ( N 
80 
i n t ^ r r v D C N r H o o O ' ^ L n ' X i n m v o r o L n o g 
O T r L n v o o o o r ^ m i T j O c o i n o v D r ^ T S - r o 
{ N r s ) r 0 ^ n r H O N O T - | i X ) ' < J ' O r H < N T H r M f N 
t ^ C T l O c 3 ^ ^ o o ^ c o c ^ J ^ o • ^ ^ O I ^ ' ^ ^ ^ 
C N O C N r H C N O ^ < H ( N ' < 3 > C N ( N ( N ^ 
o O f - ( c n o t r ) o o ' 5 r f N « > r H O V D O r H o 
r H O ( N O - * C N 0 0 ^ m r ~ » r H . H n t - ( » H O r H 
t H r H r H i - H i H i H O . - ) T - I O r H . H . H f - ( r H r H t H 
o o c T i o < y v c N O o c r i o o o c r > o r ^ o 
o r ^ i H o o a > t - ( o c ^ o ^ < - i o o o o o r H 
• H O r H O O i H T - H O O r H O t H O i H 
o o o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o 
< y > V O < X ) a ^ O r O O O O O O C N V D C N ' ^ 0 0 0 < N { \ 
O » H V 0 O r - ~ r 0 O i H O r - t r - l r H . - ) O 0 0 O r H O t N O O O O O O O i H ^ - I O i H r H 
V O ( N ( N r H O ( N f M O r M O O ' * U > n o i r ) H 
o o o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o 
C T t C N f N r ^ O O L D C O O i n v o r M O O C T l O O O I ^ 
^ c o t - i c o r H f M L n T v i s r o m L n ' S ' f N . - i r H T - i 
o o o L n i n r H v o n > H v o o L n y 3 r - o 
" ^ o o o o i n t n t N o r o o o f N j c N O O L n r M o o n o r o f N o r o r o o o o o o o o o 
o o o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o o o 
CNr»OOOOr»I^'^'*<N^fN(NOO.H.-IOO 
cr»oor^a\or^oooo>^ininr~-oo^r^ocri 
]S 
o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o 
«3>r-oroo'*o<Noo<Nr-'Hvooo 
v o L n o o < y i o o v o t - H O > i r > o o o c r > r ^ i n 
t N r H o > i n o o o o ^ n c o * x > i n f N ' < t < x ) C N m r H ^ £ c ^ l c O L n L n c y l O O < ^ l ' ^ o o r ^ l m o o a ^ o o 
S S S S S E u b L i S S b C u S C ^ C b S S S 
O 
I—I 
9> feSSSSSSC^SfaSSSS 
f ^ • ^ l n m L n L n L n c x ^ m l ^ o ^ ^ ^ l n y ^ T - ^ y ^ ^ o 
0 0 < N O f N f \ J f M f N C N n ( N r M O r N C N . H r M 
« f f ; z s w o Q f D W Q S < s c n o o t < f a 
• • • • • • • • • • • • • • • « t 
I 
rHCNCNU- lOOLnO. - ( i 43CNCNOO<N 
r M C N r H n n r o f N L D ' ^ O r H o « - ( 
n o i> <N n vc 
<N n n CO ro CN 
en in 00 in r- •^  
O .H O rH rH rH 
infNCNrsir-foor^'^rHin'^intHocN'a'vo'^i'O'J'rWfNi 
O T H n r H . - t O { N ( N r M ' * C N < N m C N r H r O t - | { N ' < J ' r O f N r O 
f*« o in in o 00 
• • • • 
00 
o 
en 
o 
i n c M < T > o o o a \ o c \ i c \ i i n i n n v o . H ' ^ o ^ r o c o ' » ' o o c o r ^ 
o o r - - t H a i o o H « - i < T » r n o o ' < * < N n T - ( r - i v o n o ^ < T i o o 
H i - ( O H O O H « - I O ' - l « - l » - l ' H r H r H T H T - t O i - I O O O 
o o o o o o 
o o o o o o 
ro ^ ^j" n •^ in 
O rW (N rH O O 
in o o o rH rt 
o o o o o o 
<N r- vD r» r^ a* 
m n n "* <N <N 
o cr» o cTi CO vo 
"* •«i" a^* ro >^  in 
o o o o o o o o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o o o o o o o o 
O O O ^ C N < N ' * C O O ^ f N < N O m c r \ V O C N i ( N > ^ f N c y i f N O 
O O O O O O O i H O O O ^ O O O O O O O O O i - f 
OrH{NCNogix)rMnfsjcNrMfM.H.HfNrNfN<Nrnm'3'oo 
o o o o o o o o o o o o o o o o o o o o o o 
m ^ ' j 3 i n T - i o o m ' ! i < o o f N o m ' * ' > o o o ^ o o m m c M T H 
rM<NtNCNn(Nro<Nr\ i rnron(NrNCNnrofNin<Nroin 
n inoo rHLn(Nin rov£ )v j<v£ iLno ' ^ (Nvoo ' ^o ro rMVD 
vor~-vor--vovoin»^'sO<>ou3Ln(^'J3r-iJ3vovou3io^3m 
o o o o o o 
o o o o o o 
CT> VD O 0 0 CT> >X> 
^ ^ ^ ^ V K 
00 r~ vo vo 00 r^ 
o o o o o o o o o o o o o o o o o o o o o o 
o o o o i n o o o o o o o o o o o o o o o o o 
rNOCM»£>*x)r^oomcrioo'^(NOOTHOc\i'^rMO 
oo<J^Olnr~->^a^^oo^oo^-(oo^oooo^Lnr^(^JOoo^o 
in 00 cN 00 ro uj 
• # • « # • 
lO vo in in in in 
oocNoor^rHfNooa^vocrivc3rotNoorNtHoor^f\fM.Hcri 
r ^u3»^vovor~u3^ in i^ r~ ix>r^< .o r^ r^u3VDr^ i^u3 in 
b S b b b Eb 
in 
r» a\ o o in o 
iH CN ^ fN n 
s & j s s s s s s b s s s : s : s z ; s 2 : s s : i : i ^ b b 
< N • « T l n T ^ ^ x > ( N ^ ^ J • ^ o ^ - o ^ ' ^ ^ o ' * o o o < N l n o o ^ • < * 
< N r M r H ' < a < < N r O C N O ' V r H C N ( N r N i m f \ I C N i n ' ^ f N ' 3 " C N r H 
imn tC CQ O iA 
« < he; 5<; (^  id s Q u Q >^  05 a < oi cQ < w en m w « u < >' s h4 ci 
81 
82 
(N .-H n 
^ ^ ^ 
i D ( M v o ' < 3 ' n n < T > r o n ( N 
" « ' C N r N ( N n c N j i r ) m ( N r o . H ( N t - i ' 3 ' n r o r o r o r \ i 
CN ^  fN 
1-1 CM ro 
o o o i n k O ' ^ i n o ( N r ~ - c N 
f S C N T H O C N C O C S r H C M f N l 
[^ '?><oocNLnir)v£>cx)c»ir)r -uncr i roLnr-» '«i<o-^ 
m O O r H O . H 0 4 f N O » - 1 0 r H O O i n O n < N ' - l 
o o t^ 
o o 
invDoomLncoooooiDLD 
C N r H O i i H T - i n r H c r i T H r O 
r H r H O T H H l H ^ O t - l r H 
f N l D f N r H O O O r O C N ' ^ O f M O O - s J ' O O O V D O ' ^ 
V D L n c O C T \ r - ( O O i H ( N f N ' J ' < N < - I O ( N C r i C » O i H 
O O O O ^ i - l r H . H . - l f H O < H < H i - ( ' H O O ' H < H 
o 
o 
n 
o 
o 
in 
00 
o 
o 
^ in 
o 
o 
in 
o 
o 
VD 
00 
o 
o 
in 
o 
en 
CM 
m 
in 
2 o 
O O 
rH O V
kO ^ •«j< 
o o o o o o o o o o 
o o o o o o o o o o 
•^omvDoor~-'^'^0'3' 
0 ( N O r H O O O O . H - < ^ 
Or0in0J'*rH«3.-('^O 
o o o o o o o o o o 
o o r M < T \ o o c N j u 3 0 o r - o o 
l n l n ^ ^ ( ^ J O O o • ^ • ^ o ^ c 3 0 
o o m m i n i n r - - u 3 « ) i n < N 
o o o o o o o o o o 
o o o o o o o o o o 
ooor~'*cNoo>-(r^r~r-
.-^o^oovovoc^^a^ooa^oo 
o o o o o o o o o o o o 
o o o o o o o o o o o o 
•^inoooo'^r^'^'^roLnfNo 
« - | r H O O i H O T H t H O O . H r H 
OrOCNi- tCNCNtHrNrO 'S ' fNO O O O O O O O O O O O O 
o c N i o r ^ - ' j ' t x i L n c o i H ' ^ t - f f N 
r O ( N i n C N C N n C N C N r O r O f N ( N 
v x ) 0 0 ' < 3 " O L n o v o n r - i n o o 
m v o ' ^ v o v o L n t n i n v o ' ^ v o i ^ 
o o o o o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o o o o o o 
f N O < X > t - ( T l < f N i O ' * 0 0 ' > 0 - ^ ' 3 < O O O O O O O L n O 
r - - 0 ( n o o r ^ r ^ o o r ^ v o c n r - ^ c x > o ^ o o o r ~ L n v o > ^ 
> 
1 
§ 
o 
o 
o 
o 
o 
o 
CN 
n 
o 
o 
o 
o 
o 
O 
in 
o 
o 
o 
O 
U3 
rH 
O 
O 
O 
iH 
O 
O 
1 ^ 
O O 
O O 
iH in 
o o 
in en 
in <N 
r H ( N O O V O i - H O O i n o o . H ( N r n o o r O 
r^f^<^ i n r - i n i n y 3 r ~ r ^ r ~ v D r ^ 
i^>H(Noor^c3oi^nrooo<ninvDoo(NOinr~-<D 
Lnr^r~isD«3voinvc>vD>^invoinix)r^vi>r~*x)in 
S S S 
in 
<H fN 00 
H O 
S S f c ^ f a S S S S S S 
o r M o o c o o r - ^ o i n i n c N 
n O r H ' « j ' V D i n r M L n . - i r H 
& . S S S S S f c S f c S f a S f c 2 S f c 4 S S l i < 
( N ' ^ C T i L n i H i n o o i n o o i n e N o o o o i n i ^ o o i n (M';}'.^ln(^l•^•<3•(^J{N•<r•<*<(Nf^J^^^^I(NfN.^r^ 
bd id i^ 
• • • 
Q CO i-i 
• • • • • • • • • • 
S D C O t - D U Q i ^ c n q i E - i 
Q c o i ^ « « c o a 4 W w c o Q h : ! c o s : i c 5 2 < < c Q 
83 
in in 
cNCMcx5VDoO'^rnroLnfnfN«3.- jcr\ inCTiOO"=} 'Ln<Tir^cNroLn 
O r 0 ^ O O < N C N r 0 O < N r H O n O O O ' ^ ( N i > D ' ^ O < H r 0 ( N t H 
O O f N J C T i O O n O O f N r O O 
O r H i - H O f N O - H r H r O 
^ T J < o o O ' * o o o o ^ £ > o ^ ' 3 ' L n L n a ^ ' ; J • o o o o L n o o • ^ ^ i 3 0 ^ -
( N < T i c r i o o i - i o ( ^ o o c N c r i r - - r ~ c N r ^ r O i H v o r H L n o , H n c N r H < T i 
^ - ^ o o o r ^ r ^ o O r ^ o o o r ^ o . - l r ^ O I - l O ' ^ r ^ . - ^ r ^ f - ^ o 
CTN O 
o 
0 0 L n 0 4 < T \ V 0 f N O < X i > X ) 
O ' T f N O O C T i O O r M O f N 
T H O i H O O O r - | T H , H 
o o o o o o o o o o o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o o o o o o o o o o o 
c y v ^ o o o v o o o c N O f o O L O L n o n f N o o o o o o r M r H L n c x j ' s r 
< N . - ( { N ^ . - ^ . - ^ T - ^ o ^ ^ T H O ^ r ^ r ^ ^ o f N r ^ c N o o o o o r s l o 
» - iT - t rocN, - i»Hrs i '<3 ' tHCNCNmmin i - i cNcn<Noc^ro^ 's r '3 ' -H 
o o o o o o o o o o o o o o o o o o o o o o o o o 
t n o o o o C T i o o o a i i n o o ( N > ^ o o o ^ ' ^ 0 ( T i c r i r o r o o o o f ^ 
o j < N ( N m ( N n o o ( N o c N ( N m i H n r o v H ( N L r ) C N ' * n r M ( N n - ^ 
i D i n r - ^ o o m o ^ o o o o ' a ' L o r o L n m o o r o ' H f M L n M O o o 
^ > ^ i n i r ) u > m i n r ~ - > x ) « 3 L n L n v o i n L n i ^ i x > c N J U 3 ' ^ k D r - r - m - * 
o o o o o o o o o o o o o o o o o o o o o o o o o 
o o o o o o o o o o o i n o o o o o o o o o o o o o 
0 0 < N O O ' ^ ' * ^ C T > O O O V O O O V O C N r O O O O O O O V O O O O C » 0 
o » - i < r i r » o v o i r > o o v o r ^ » * o o o t ^ r ^ o v D v ^ a \ c o m i r i o o i n o o 
1 
o o 
o o 
O CN 
O O 
O O 
Tl< CD 
f\) O 
o o 
o o 
vo tn 
- ^ o o o o o o o o o 
o o o o o o o o o o 
C Q O t n o r ^ o o L n r n r - -
C N O r H O < N < N C N r H O 
i n I cNio in '^or^(NiT-( , - ( 
s o o o o o o o o o 
r O O L D - ^ ' s O f N C T i L n f N r -
" • O O O r H r o o D C O O O ' ^ L O 
^ r o k o i . D v o v o L n r o L n ' ^ 
I 
•KO O O O O O O O O O O O O O O O O O O O O O O V i S ^ ' ^ O O O 
voLn'3'cr\CT\ij3oocx3oo 
« d ' O o ^ v o r ^ C N a \ o o f N o o o o r M f o r ^ v o t H o o c r i r \ ) c r i c o ( N L n r o 
i n r ^>^ inLn [ *»voLn r^vo r~vovo> jo inLnv£ ) i n i n>^v£ )u3>^vo in 
in in 
• * 
0 ' ^ o c r i o o c N C N o o - < 3 " m o o r o o o r M n i n , - i o o o L n ^ o c N r s j r-cN 
< N < N C N O r - i ( N O r H n n o o ' 5 r i £ C N t H L n . H L n ( N n r o r H r M CM 
C i , f a S S S ( i . f c & - , i i , 
v O ^ - < 3 < ^ O C O C N O L n 
O O - n r O L D t H t N l N n 
84 
r o a ^ < y i o o o o ' < J ' r o r o o n i n ' ^ ( N i n CNrHOCNnrMCNOjcNrMrMrvjniHn 
oooooorMO•<* ' (^ ) ' *omoovo<T^ro 
O O a i r H O V O O ^ O ^ T H i H r H r H O c n o O O 
O O . H r H O O O . H . H i H r H t H O O r H 
O O O O O O O O O O O O O O O 
o o o o o o o o o o o o o o o 
o ^ < T > o o o ^ ' ^ o c r i c r i < N ^ v o o < y i 
<NT-l>-<»-l<Ni-i<N'<*0000<-lCMO 
O O O O O O O O O O O O O O O 
vD'>!r<Tiooo'<i*'5r>x>ir)criisor-vD.HLn 
n o o o o o o o ' ^ v D o o o ' ^ i n r n 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
OrMTH^OO'^OOCNC\l(NtHOO<TiCT»00 
o ^ - r ^ l > D v o o o o n C T ^ o ^ m o ^ o o o o ^ 
ocri(NrotH'a<nrH<T>ootNinoor^oo 
voinvoLnr~inLnr^vovovoi^vov£>Ln 
S S S b S b ^ b S S Z S S S S b 
o o c N O v o v o i r ) i n o > r > i r ) T H ' ^ r ~ i n 
( N < N n > c J ' C N i H r n . H < H O i n f M C N C N f N 
rt:«oQc;mQ!^uwco«Hcoo 
85 
Table - III 
VARIOUS HAEMATOLOGICAL INDICES OF SUSPECTED SUBJECTS 
RED CELL COUNT (X lO^ mm-^ ) 
Determination Mean Range t2 S.D +C.V (%) 
6.45 5.2 - 7.4 + 0.67 +10.4 
Group-1 
(n = 44) 
Group-II 
(n = 20) 6.38 5.2 - 7.5 + 0.71 +11.3 
Group-Ill 
(n = 22) 6.73 5.6 - 7.8 + 0.55 +08.2 
Group-IV 
(n = 03) 
Group-V 
(n = 10) 
Group-VI 
(n = 44) 
Group-VI I 
(n = 26) 
7.03 
6.65 
6.34 
6.15 
6.8 - 7.2 
5.5 - 7.3 
5.3 - 7.5 
5.3 - 7.5 
+ 0.20 
+ 0.72 
+ 0.62 
+ 0.65 
+02.9 
+11.0 
+09.8 
+12.3 
HAEMOGLOBIN (Hb g/dl) 
Group-I 
(n = 44) 
Group-II 
(n = 20) 
Group-Ill 
(n = 22) 
Group-IV 
(n = 03) 
10.71 
10.18 
10.71 
08.53 
7.0 
7.9 
6.8 
5.0 
- 14.0 
- 13.5 
- 14.6 
- 11.6 
+ 1.66 
+ 1.55 
+ 1.91 
+ 3.32 
+15.5 
+14.5 
+17.9 
+38.9 
Group-V 
(n = 10) 11.73 9.8 - 13.8 + 1.31 +11.2 
Group-VI 
(n = 44) 9.91 4.2-13.4 +2.28 +23.0 
Group-VI I 
m = 26) 9.88 4.5 - 12.6 + 1.85 iJ.8.7 
mm CX)RPUSCULAR VOLUME M.C.V. ( u" )^ 
Group-I 
(n = 44) 53.08 31 - 116 +13.16 +24.8 
Group-II 
(n = 20) 
Group-Ill 
(n = 22) 
Group-IV 
(n = 03) 
51.30 
56.13 
69.33 
29 - 107 
32 - 94 
56 - 63 
+18.10 
+16.90 
+ 3.51 
+35.2 
+30.1 
+5.0 
Group-V 
(n = 10) 
Group-VI 
(n = 44) 
50.80 31 - 63 +11.52 +22.6 
50.22 20 - 91 +18.24 +36.3 
Group-VII 
(n = 26 55.07 22 - 100 +18.98 +34.4 
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MEAN CORPUSCULAR HAEM0C3J0BIN M . C . H . (pg) 
Group-1 
(n = 44) 16.69 10.7 - 22 .1 + 2.89 +17.3 
Group-II 
(n = 20) 
Group-Ill 
(n = 22) 
Group-IV 
(n = 03) 
Group^V 
(n = 10) 
16.36 
15.88 
12.16 
17.80 
11.6 - 25.9 
10.1 - 20.2 
7.0 - 17.0 
13.4 - 20.7 
:t 3.89 
+ 2.47 
+ 5.00 
+ 2.59 
+23.8 
+15.5 
+41.1 
+14.0 
Group-VI 
(n = 44) 15.18 7 .1 - 23.5 + 4.49 ^29 .5 
Group-VII 
(n = 26) 16.00 8.0 - 25.7 + 4.03 +25.2 
MEAN CORPUSCULAR HAEMOGUOBIN CCWCENTRATICN M.C.H.C. (%) 
(n = 44) 
Group-II 
(n = 20) 
30.19 
32.93 
12.0 - 56.5 
16.7 - 42.1 
i 7.73 
+10.19 
+25.2 
+30.9 
Group-Ill 
(n = 22) 30.59 15.8 - 55.8 +10.25 +33.5 
Group-IV 
(n = 03) 20.23 11.9 - 26.9 + 7.63 +37.7 
Group-V 
(n = 10) 
Group-VI 
(n = 44) 
Group-VII 
(n = 26) 
34.20 
32.14 
30.27 
26.7 - 50.0 
15.6 - 42.2 
12.0 - 45.0 
+ 7.99 
+ 9.41 
+ 8.89 
+23.3 
+29.2 
+29.3 
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Table-V 
LABORATORY FINDINGS FOR PARASITIC INFESTATION OF SUBJECTS 
ACCORDING TO THE TOXOCARA GROUPING 
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Subject 
GRDUP-I 
A.K 
A.S 
K.S 
S.B 
R.V 
P.M 
K.C 
L.S 
S.L 
P.S 
P.S 
S.K 
B.K 
M.D 
A.H 
B.A 
P.S 
J.K 
R.N 
J.M 
I.A 
I.K 
P.D 
K.K 
P.W 
J.P 
J.D 
K.K 
G.R 
P.N 
J.M 
S.S 
P.B 
S.J 
S.S 
S.D 
P.W 
M.A 
P.M 
B.S 
P.G 
R.U 
A.K 
S.F 
Age 
2 5 
06 
03 
30 
16 
24 
25 
19 
50 
34 
40 
37 
40 
48 
18 
20 
30 
26 
35 
32 
11 
08 
35 
08 
20 
26 
24 
07 
04 
25 
50 
25 
25 
25 
28 
25 
36 
23 
21 
05 
26 
21 
16 
23 
Sex 
M 
F 
M 
F 
M 
F 
M 
M 
M 
M 
F 
M 
F 
F 
K 
M 
M 
F 
M 
M 
M 
M 
F 
M 
F 
M 
M 
M 
M 
M 
M 
M 
F 
F 
M 
M 
M 
F 
M 
F 
F 
M 
M 
M 
Ova Cyst. Culture 
Ascaris lumbricoides 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ascaris lumbricoides 
Ascaris lumbricoiaes 
— 
— 
E. histolytica 
— 
— 
Giardia Iambiia 
— 
Giardia lamblia 
E. coli 
E. coli 
Giardia lamblia 
E. histolytica 
E. coli 
E. coli 
Giardia lamblia 
Giardia lamblia 
I.bustchilli & 
E. histolytica 
— 
— 
E. coli 
E. coli 
— 
E. histolytica 
E. histolytica 
E. histolytica 
— 
E. histolytica 
Giardia lamblia 
— 
E. coli 
E. histolytica 
— 
— 
— 
E. histolytica 
— 
— 
— 
— 
E. histolytica 
Giardia lamblia 
— 
E. histolytica 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
+ve 
-ve 
+ve 
+ve 
-ve 
+ve 
+ve 
+ve 
+ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
+ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
+ve 
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GRDUP-II 
S.K 
B.D 
S.K 
S.D 
K.M 
J.N 
M.B 
A.H 
S.K 
A.K 
S.K 
P.K 
I.A 
R.K 
K.K 
K.B 
P.G 
K.K 
21 
22 
12 
35 
30 
30 
50 
41 
06 
12 
2.5 
08 
12 
7.5 
20 
40 
25 
30 
F 
M 
M 
M 
M 
M 
F 
M 
F 
M 
M 
M 
M 
F 
F 
F 
F 
F 
— 
— 
— 
— 
— 
I. bustchilli 
— 
Giardia lamblia 
— 
— 
— 
— 
— 
— 
E. coli 
I. bustchilli & 
E. histolytica 
E. coli 
E. histolytica 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
+ve 
+ve 
-ve 
-ve 
+ve 
+ve 
-ve 
+ve 
+ve 
+ve 
-ve 
+ve 
GRDUP-III 
M.Y 
D.P 
C.S 
D.'K 
Y.K 
R.C 
R.A 
A.K 
R.G 
B.R 
A.S 
S.A 
S.K 
H.L 
S.P 
R.K 
C.S 
A.K 
V.J 
M.D 
L.D 
G.D 
GRDUP-IV 
D.K 
S.K 
I.K 
22 
24 
15 
41 
26 
32 
22 
04 
40 
17 
20 
21 
21 
33 
24 
28 
50 
42 
25 
40 
29 
14 
11 
2.5 
08 
M 
F 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
F 
F 
M 
M 
M 
Ascaris lumbricoides 
Giardia lamblia 
E. histolytica 
Giardia lamblia 
E. histolytica 
Ancyclostoma duodenale E. histolytica 
Ascaris lumbricoides 
E. histolytica 
E. histolytica 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
+ve 
+ve 
+ve 
+ve 
-ve 
-ve 
+ve 
-ve 
-ve 
+ve 
+ve 
-ve 
-ve 
-ve 
-ve 
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GROUP-V 
M.D 
U.K 
S.K 
J.D 
D.S 
D.M 
L.P 
S.L 
R.P 
T.S 
GRDUP-VI 
M.D 
T.S 
S.K 
D.R 
P.K 
H.S 
U.P 
M.S 
K.S 
S.S 
D.D 
A.L 
• S.S 
S.M 
N.K 
D.N 
K.A 
R.A 
S.B 
H.D 
U.K 
M.P 
R.B 
B.S 
K.D 
P.K 
S.S 
S.N 
R.P 
A.K 
V.G 
M.N 
K.R 
K.D 
S.K 
R.D 
G.P 
R.S 
P.T 
S.K 
C.S 
P.S 
S.B 
P.K 
S.K 
30 
02 
18 
48 
60 
57 
20 
55 
15 
12 
22 
44 
19 
55 
21 
45 
40 
20 
25 
40 
40 
25 
22 
18 
28 
25 
27 
18 
15 
20 
24 
20 
09 
18 
22 
02 
18 
34 
35 
08 
03 
40 
60 
22 
13 
55 
11 
50 
8.5 
22 
25 
36 
30 
12 
22 
M 
M 
F 
F 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
F 
M 
F 
M 
F 
M 
F 
M 
M 
F 
M 
M 
F 
F 
M 
M 
F 
F 
M 
M 
F 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
F 
M 
M 
F 
M 
F 
Ascaris lumbricoides 
Ascaris lumbricoides 
Ancyclostoma ducx3enale 
Ascaris lumbricoides 
Ascaris lumbricoides 
E. histolytica 
E. histolytica 
E. histolytica 
Giardia Iambiia 
E. histolytica 
-ve 
+ve 
+ve 
-ve 
-ve 
+ve 
+ve 
-ve 
-ve 
+ve 
Ascaris lumbricoides 
E. 
E. 
E. 
E. 
I. 
E. 
E. 
E. 
E. 
— 
— 
— 
histolytica 
— 
coli 
histolytica 
histolytica 
— 
bustchilli 
histolytica 
histolytica 
— 
— 
histolytica 
mmm^ 
histolytica 
Giardia Iambiia 
— 
— 
Giardia Iambiia 
E. 
— 
— 
histolytica 
Giardia lamblia 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
— 
— 
histolytica 
— 
— 
histolytica 
— 
histolytica 
— 
histolytica 
histolytica 
— 
histolytica 
. „ 
histolytica 
-ve 
-ve 
-ve 
+ve 
-ve 
+ve 
+ve 
-ve 
+ve 
-ve 
+ve 
+ve 
+ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
+ve 
+ve 
-ve 
-ve 
+ve 
-ve 
-ve 
+ve 
+ve 
-ve 
-ve 
+ve 
-ve 
-ve 
+ve 
-ve 
+ve 
-ve 
-ve 
+ve 
+ve 
-ve 
+ve 
-ve 
-ve 
+ve 
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GBDUP-VII 
D.P 
A.K 
A.S 
S.K 
T.S 
J.N 
S.L 
P.D 
K.P 
P.D 
K.K 
B.A 
D.K 
H.C 
D.D 
Y.R 
R.B 
P.D 
M.K 
S.C 
R.S 
C.S 
R.K 
P.T 
.D.S 
S.G 
27 
2.5 
06 
06 
14 
36 
50 
18 
22 
20 
35 
20 
20 
32 
40 
26 
16 
35 
15 
19 
07 
55 
21 
24 
27 
25 
F 
M 
F 
F 
M 
M 
M 
F 
F 
F 
F 
M 
M 
M 
F 
M 
F 
F 
M 
M 
M 
M 
M 
M 
M 
F 
Ascaris lumbricoides 
Ascaris lumbricoides 
Ancyclostoma duodenale 
Ascaris liambricoides 
Ascaris lunibricoides 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Hymenolepis nana 
Ascaris lumbricoides 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ascaris lumbricoides 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ancyclostoma duodenale 
Ascaris lumbricoides 
Ancyclostoma duodenale 
I. 
E. 
E. 
E. 
E. 
E. 
— 
— 
— 
bustchilli 
histolytica 
— 
— 
— 
histolytica 
— 
histolytica 
— 
— 
— 
— 
__ 
— 
— 
histolytica 
histolytica 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
+ve 
-ve 
-ve 
-ve 
+ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
+ve 
TABLE-VI 
SEROLOGICAL FINDINGS OF THE SUBJECTS 
ACCORDING TO THE TOXOCARA GROUPING 
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SUBJECT AGE 
ELISA_values_(O.D) 
SEX IgG IgM Result IHA Result. 
GROUP-I Subjects with chronic cough and high eosinophilia 
A.K 
A.S 
K.S 
S.B 
R.V 
P.M 
K.C 
L.S 
S.L 
P.S 
B.S 
S.K 
B.K 
M.D 
A.H 
B.A 
P.S 
J.K 
R.N 
J.M 
I.A 
I.K 
P.D 
K.K 
P.W 
J.P 
J.D 
R.K 
G.R 
P.N 
J.M 
S.S 
P.B 
S.J 
S.S 
S.D 
P.W 
M.A 
P.M 
B.S 
2 
06 
03 
30 
16 
24 
25 
19 
50 
34 
40 
37 
40 
48 
18 
20 
30 
26 
35 
32 
11 
08 
35 
08 
20 
26 
24 
07 
04 
25 
50 
25 
25 
25 
28 
25 
36 
23 
21 
05 
M 
F 
M 
F 
M 
F 
M 
M 
M 
M 
F 
M 
F 
F 
M 
M 
M 
F 
M 
M 
M 
M 
F 
M 
F 
M 
M 
M 
M 
M 
M 
M 
F 
F 
M 
M 
F 
F 
M 
F 
0.224 
0.581 
0.369 
0.817 
0.625 
0.561 
0.348 
0.583 
0.753 
0.868 
0.402 
0.873 
0.355 
0.164 
0.368 
0.256 
0.314 
0.461 
0.330 
0.912 
0.417 
0.448 
0.766 
0.277 
0.216 
0.231 
0.221 
0.269 
0.188 
0.229 
0.173 
0.313 
0.259 
0.205 
0.239 
0.255 
0.223 
0.132 
0.345 
0.869 
0.089 
0.201 
0.091 
0.364 
0.287 
0.200 
0.094 
0.212 
0.342 
0.376 
0.186 
0.386 
0.091 
0.067 
0.096 
0.074 
0.089 
0.197 
0.087 
0.398 
0.192 
0.201 
0.347 
0.097 
0.089 
0.090 
0.090 
0.094 
0.083 
0.090 
0.079 
0.090 
0.090 
0.086 
0.085 
0.087 
0.089 
0.078 
0.095 
0.365 
-ve 
+ve 
-ve 
+ve 
+ve 
+ve 
-ve 
+ve 
+ve 
+ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
++ve 
+ve 
-ve 
-ve 
-ve 
+ve 
++ve 
-ve 
++ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ +ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
++ve 
P.G 
R.U 
A.K 
S.F 
GROUP-II 
S.K 
B.D 
S.K 
S.D 
K.M 
J.N 
N.K 
M.B 
A.H 
S.K 
A.K 
S.K 
P.K 
I.A 
R.K 
A.K 
K.K 
K.B 
P.G 
K.K 
26 
21 
16 
23 
Sui 
(ei 
21 
22 
12 
35 
30 
30 
25 
50 
41 
06 
12 
2. 
08 
12 
7. 
19 
20 
40 
25 
30 
F 
M 
M 
M 
0.436 
0.786 
0.347 
0.675 
0.197 
0.346 
0.086 
0.315 
-ve 
+ve 
-ve 
+ve 
bjects with neurological disorders 
pilepsy, seizure etc.) 
-ve 
++ve 
-ve 
+ve 
F 
M 
M 
M 
M 
M 
M 
F 
M 
F 
M 
M 
M 
M 
F 
M 
F 
F 
F 
F 
0.308 
0.378 
0.501 
0.366 
0.266 
0.434 
0.515 
0.545 
0.661 
0.422 
0.316 
0.874 
0.271 
0.522 
0.451 
0.343 
0.560 
0.642 
0.217 
0.164 
0.086 
0.094 
0.284 
0.095 
0.089 
0.108 
0.199 
0.206 
0.306 
0.163 
0.088 
0.410 
~ 0.089 
0.201 
0.198 
0.091 
0.205 
0.290 
0.078 
0.068 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
+ve 
+ve 
+ve 
-ve 
-ve 
+ve 
-ve 
+ve 
-ve 
-ve 
+ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ ++ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
GROUP-III Subjects with chronic urticaria 
M.Y 
D.P 
C.S 
D.K 
Y.K 
R.C 
R.A 
A.K 
R.G 
B.R 
A.S 
S.A 
S.K 
H.L 
S.P 
R.K 
C.S 
A.K 
V.J 
M.D 
L.D 
G.D 
22 
24 
15 
41 
26 
32 
22 
04 
40 
17 
20 
21 
21 
33 
24 
28 
50 
42 
25 
40 
29 
14 
M 
F 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
F 
F 
0.448 
0.344 
0.462 
0.684 
0.568 
0.247 
0.710 
0.556 
0.599 
0.432 
0.778 
1.085 
0.571 
0.232 
0.195 
0.231 
0.290 
0.246 
0.239 
0.465 
0.356 
0.625 
0.207 
0.090 
0.198 
0.321 
0.246 
0.097 
0.324 
0.208 
0.256 
0.187 
0.352 
0.478 
0.245 
0.097 
0.067 
0.087 
0.091 
0.089 
0.087 
0.215 
0.099 
0.289 
-ve 
-ve 
-ve 
+ve 
+ve 
-ve 
+ve 
+ve 
+ve 
-ve 
+ve 
+ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
+ +ve 
-ve 
-ve 
-ve 
+ve 
+++ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
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GROUP-IV S u b j e c t s w i t h u n e x p l a i n e d h e p a t o s p l e n o m e g a l y 
D.K 
S.K 
I .K 
GROUP-V 
M.D 
U.K 
S. 
J , 
D. 
D.M 
L . P 
S. 
R. 
T. 
GRDUP-VI 
M.D 
T .S 
S.K 
D.R 
P.K 
H. 
U. 
M. 
K. 
S. 
D.D 
A.L 
S.S 
S.M 
N.K 
D.N 
K.A 
R, 
S, 
H. 
U.K 
,P 
.B 
,S 
,D 
,K 
,S 
,N 
11 
2 . 5 
08 
M 
M 
M 
0.432 
0 .874 
0 .517 
0 .099 
0 .387 
0 .276 
-ve 
+ve 
+ve 
-ve 
+++ve 
-ve 
Subjects with retinoblastoma, posterior euvities, 
granuloma and others 
30 
02 
18 
48 
60 
57 
20 
55 
15 
12 
M 
M 
F 
F 
M 
M 
M 
M 
M 
M 
0.765 
0.395 
0.252 
0.477 
0.149 
0.649 
0.302 
0.141 
0.634 
0.679 
0.356 
0.104 
0.087 
0.189 
0.073 
0.288 
0.106 
0.056 
0.275 
0.312 
+ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
+ve 
+ve 
+ +ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
Subjects with limb pains, lethargy, cervical adenitis, 
chest deformity etc. 
22 
44 
19 
55 
21 
45 
40 
20 
25 
40 
40 
25 
22 
18 
28 
25 
27 
18 
15 
20 
24 
20 
09 
18 
22 
02 
18 
34 
F 
M 
M 
M 
M 
M 
F 
M 
F 
M 
F 
M 
F 
M 
M 
F 
M 
M 
F 
F 
M 
M 
F 
F 
M 
M 
F 
M 
0.542 
0.597 
0.532 
0.458 
0.432 
0.815 
0.301 
0.453 
0.311 
0.332 
0.405 
0.448 
0.215 
0.387 
0.387 
0.918 
0.432 
0.337 
0.336 
0.492 
0.500 
0.427 
0.258 
0.242 
0.285 
0.226 
0.200 
0.155 
0.201 
0.254 
0.198 
0.198 
0.167 
0.352 
0.089 
0.187 
0.098 
0.099 
0.187 
0.198 
0.078 
0.145 
0.143 
0.402 
0.203 
0.105 
0.103 
0.199 
0.245 
0.231 
0.095 
0.089 
0.102 
0.087 
0.082 
0.065 
+ve 
+ve 
+ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
++ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
++ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
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^p 
A.K 
V.G 
M.N 
K.R 
K.D 
S.K 
R.D 
G.P 
R.S 
P.T 
C.S 
P.S 
S.B 
P.K 
S.K 
35 
08 
03 
40 
60 
22 
13 
55 
11 
50 
8.5 
25 
36 
30 
12 
22 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
F 
M 
F 
0.210 
0.162 
0.148 
0.190 
0.198 
0.303 
0.172 
0.264 
0.195 
0.200 
0.154 
0.166 
0,542 
0.228 
0.138 
0J37 
0.097 
0.087 
0.068 
0.087 
0.092 
0.156 
0.098 
0.105 
0.079 
0.106 
0.068 
0.087 
0.234 
0.123 
0.098 
0.078 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
GROUP-VII Subjects of non-toxocara helminthic infection 
D.P 
A.K 
A.S 
S.K 
T.S 
J.N 
S.L • 
P.D 
K.P 
P.D 
K.K 
B.A 
D.K 
H.C 
D.D 
y.R 
R.B 
P.D 
M.K 
s.c 
R.S 
C.S 
R.K 
P.T 
D.S 
S.G 
27 
2.5 
06 
06 
14 
36 
50 
18 
22 
20 
35 
20 
20 
32 
40 
26 
16 
35 
15 
19 
07 
55 
21 
24 
27 
25 
F 
M 
F 
F 
M 
M 
M 
F 
F 
F 
F 
M 
M 
M 
F 
M 
F 
F 
M 
M 
M 
M 
M 
M 
M 
F 
0.344 
0.224 
0.581 
0.422 
0.424 
0.434 
0.753 
0.167 
0.479 
0.533 
0.649 
0.164 
0.496 
0.181 
0.496 
1.096 
0.300 
0.448 
0.294 
0.373 
0.221 
0.290 
0.432 
0.894 
0.769 
0.467 
0.176 
0.105 
0.243 
0.154 
0.145 
0.165 
0.324 
0.098 
0.198 
0.213 
0.267 
0.095 
0.190 
0.078 
0.193 
0.476 
0.105 
0.204 
0.097 
0.091 
0.072 
0.093 
0.210 
0.389 
0.313 
0.214 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
+ve 
+ve 
-ve 
-ve 
-ve 
-ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ve 
+ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
++ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ + +ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
-ve 
+ +ve 
+ +ve 
-ve 
Table-VII 
SEROLOGICAL FINDINGS OF THE ADULT BLOOD DONORS 
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NAME AGE SEX DATE OF 
COLLEC-
TION 
BLOOD ELISA va lues (O.D) IHA 
TYPE IgG IgM Result 
B.P 
B.S 
P.G 
D.S 
D.K 
R.B 
G.D 
R.S 
D.B 
V.K 
V.K 
P.C 
B.R 
Y.B 
A.K 
S.S 
D.N 
R.K 
S.& 
L.A 
K.R 
P.K 
A.K 
M.A 
K.J 
P.S 
M.S 
V.S 
N.P 
T.S 
I.K 
J.K 
D.P 
A.B 
Z.B 
L.S 
I.M 
K.A 
V.M 
R.K 
W.B 
S.M 
B.B 
M.J 
N.A 
P.K 
30 
30 
20 
30 
24 
26 
30 
35 
40 
28 
27 
40 
23 
27 
21 
25 
30 
40 
26 
35 
30 
38 
21 
20 
35 
30 
24 
29 
34 
28 
23 
44 
24 
40 
40 
42 
23 
32 
35 
24 
23 
21 
30 
25 
18 
20 
M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
F 
M 
M 
M 
22.9.87 
22.9.87 
22.9.87 
22.9.87 
23.9.87 
23.9,87 
23.9.87 
23.9.87 
23.9.87 
25.9.87 
25.9.87 
25.9.87 
29.9.87 
29.9.87 
29.9.87 
29.9.87 
29.9.87 
29.9.87 
29.9.87 
29.9.87 
29.9.87 
30.9.87 
30.9.87 
30.9.87 
30.9.87 
30.9.87 
30.9.87 
30.9.87 
30.9.87 
30.9.87 
30.9.87 
06.10.87 
06.10.87 
06.10.87 
06.10,87 
06.10.87 
06.10.87 
06.10.87 
06.10.87 
06.10.87 
06.10.87 
06.10.87 
06.10.87 
09.10.87 
09.10.87 
09.10.87 
A 
B 
B 
AB 
0 
B 
A 
B 
AB 
AB 
A 
B 
B 
B 
B 
AB 
B 
B 
B 
B 
A 
B 
A 
B 
0 
A 
0 
A 
B 
B 
0 
A 
A 
B 
B 
B 
B 
0 
0 
B 
A 
0 
AB 
0 
AB 
AB 
0.238 0.082 
0.216 0.083 
0.219 0.091 
0.223 0.092 
0.199 0.080 
0.176 0.068 
0.201 0.089 
0.532 0.096 
0.168 0.067 
0.204 0.062 
0.203 0.068 
0.163 0.063 
0.151 0.053 
0.248 0.087 
0.192 0.067 
0.176 0.057 
0.148 0.078 
0.161 0.074 
0.183 0.068 
0.570 0.091 
0.223 0.056 
0.183 0.054 
0.189 0.064 
0.166 0.056 
0.166 0.078 
0.259 0.067 
0.182 0.056 
0.219 0.087 
0.236 0.091 
0.227 0.072 
0.215 0.081 
0.196 0.082 
0.231 0.068 
0.221 0.087 
0.232 0.065 
0.255 0.065 
0.271 0.087 
0.239 0.084 
0.217 0.087 
0.208 0.091 
0.192 0.082 
0.289 0.081 
0.303 0,061 
0.221 0,071 
0.312 0.081 
0.267 0.061 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Pos . 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Pos . 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
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R.B 
T.C 
D.D 
P.G 
S.S 
R.K 
A.K 
y.B 
B.P 
A.K 
J.P 
S.S 
M.A 
S.K 
A.K 
K.B 
J.B 
O.S 
S.K 
M.R 
U.K 
S.C 
B.D 
R.N 
C.H 
T.P 
Z.H 
S.P 
M.C 
S.G 
M.L 
A.M 
B.U 
V.P 
A.N 
A.K 
M.R 
Y.R 
K.K 
V.B 
R.K 
M.S 
I.S 
D.G 
B.P 
M.S 
S.C 
N.J 
M.K 
G.G 
B.K 
P.K 
30 
25 
36 
18 
40 
21 
24 
40 
24 
25 
30 
34 
51 
23 
22 
24 
42 
21 
26 
40 
41 
31 
40 
30 
40 
30 
27 
32 
28 
33 
41 
26 
40 
21 
22 
25 
34 
28 
20 
25 
50 
40 
21 
40 
36 
22 
40 
22 
22 
30 
43 
25 
F 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
M 
F 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
09.10.87 
09.10.87 
09.10.87 
12.10.87 
12.10.87 
12.10.87 
12.10.87 
12.10.87 
12.10.87 
12,10.87 
12.10.87 
13.10.87 
13.10.87 
13.10.87 
13.10.87 
13.10.87 
13.10.87 
14.10.87 
14.10.87 
14.10.87 
14.10.87 
14.10.87 
14.10.87 
14.10.87 
14.10.87 
15.10.87 
15.10.87 
15.10.87 
15.10.87 
15.10.87 
15.10.87 
15.10.87 
15.10.87 
15.10.87 
15.10.87 
15.10.87 
15.10.87 
15.10.87 
16.10.87 
16.10.87 
16.10.87 
16.10.87 
16.10.87 
16.10.87 
19.10.87 
19.10.87 
19.10.87 
19.10.87 
19.10.87 
19.10.87 
19.10.87 
19.10.87 
0 
0 
0 
AB 
0 
B 
B 
B 
B 
B 
A 
A 
0 
B 
B 
B 
A 
A 
B 
B 
B 
B 
B 
B 
A 
0 
B 
B 
AB 
A 
0 
0 
B 
A 
A 
A 
A 
A 
AB 
B 
0 
B 
B 
B 
0 
0 
B 
B 
B 
A 
0 
A 
0.197 
0.216 
0.287 
0.237 
0.160 
0.191 
0.187 
0.200 
0.647 
0.163 
0.193 
0.140 
0.177 
0.169 
0.162 
0.170 
0.236 
0.186 
0.194 
0.301 
0.284 
0.305 
0.261 
0.184 
0.204 
0.182 
0.174 
0.287 
0.212 
0.210 
0.158 
0.217 
0.226 
0.259 
0.264 
0.403 
0.240 
0.248 
0.192 
0.302 
0.267 
0.282 
0.229 
0.291 
0.243 
0.244 
0.266 
0.235 
0.179 
0.196 
0.282 
0.190 
0.074 
0.084 
0.067 
0.067 
0.058 
0.063 
0.052 
0.091 
0.095 
0.064 
0.082 
0.059 
0.067 
0.072 
0.071 
0.082 
0.087 
0.092 
0.056 
0.095 
0.085 
0.098 
0.067 
0.068 
0.081 
0.073 
0.074 
0.071 
0.072 
0.081 
0.061 
0.083 
0.086 
0.087 
0.081 
0.091 
0.074 
0.076 
0.082 
0.083 
0.067 
0.083 
0.072 
0.089 
0.086 
0.071 
0.076 
0.067 
0.073 
0.081 
0.075 
0.068 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Pos 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
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D.S 
A.K 
S.H 
D.H 
K.L 
S.M 
A.D 
S.K 
F.K 
G.U 
H.Y 
R.S 
M.S 
B.K 
S.L 
C.K 
G.D 
D.E 
S.L 
H.I 
D.G 
L.K 
M.K 
G.K 
K.C 
D.S 
U.K 
K.J 
D.S 
S.K 
D.K 
R.L 
D.T 
S.H 
A.K 
F.I 
R.K 
V.K 
S.D 
A.K 
K.M 
S.S 
K.B 
M.L 
R.G 
P.G 
R.K 
D.K 
M.S 
P.K 
S.D 
B.K 
41 
24 
20 
18 
35 
40 
25 
30 
37 
20 
21 
29 
35 
26 
39 
42 
21 
32 
30 
39 
45 
29 
20 
42 
41 
29 
30 
35 
42 
43 
31 
21 
18 
25 
39 
56 
23 
20 
24 
35 
32 
30 
28 
39 
26 
31 
38 
29 
26 
31 
26 
31 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
F 
F 
M 
M 
M 
M 
F 
F 
19.10.87 
20.11.87 
20.11.87 
20,11.87 
20.11.87 
21.11.87 
21.11.87 
21.11.87 
21.11.87 
25.11.87 
25.11.87 
15.11.87 
25.11.87 
27.11.87 
27.11.87 
27.11.87 
27.11.87 
28.11.87 
28.11.87 
30.11.87 
30.11.87 
30.11.87 
30.11.87 
01.12.87 
01.12.87 
01.12.87 
01.12.87 
01.12.87 
01.12,87 
05.12.87 
05.12,87 
05.12.87 
05.12.87 
05.12.87 
09.12.87 
09.12,8-^  
09.12,87 
09,12,87 
14,12.87 
14.12.87 
14.12.87 
18.12,87 
18,12,87 
18,12,87 
18,12,87 
20,12,87 
20.12,87 
20,12,87 
22,12,87 
22,12.87 
22.12,87 
22,12,87 
AB 
A 
A 
AB 
A 
B 
B 
0 
0 
0 
AB 
A 
A 
B 
A 
A 
A 
A 
A 
AB 
0 
B 
B 
A 
B 
B 
AB 
0 
A 
A 
A 
A 
0 
A 
AB 
A 
A 
A 
B 
A 
B 
A 
B 
AB 
A 
AB 
0 
A 
AB 
AB 
0 
AB 
0.179 
0.290 
0.262 
0.259 
0.183 
0.168 
0.215 
0.172 
0.125 
0.151 
0.156 
0.147 
0.150 
0.236 
0.166 
0.165 
0.298 
0.183 
0.183 
0.224 
0.145 
0.245 
0.117 
0.336 
0.134 
0.241 
0.216 
0.212 
0.289 
0.180 
0.189 
0.179 
0.142 
0.112 
0.165 
0.173 
0.158 
0.132 
0.182 
0.576 
0.231 
0.172 
0.118 
0.156 
0.178 
0.182 
0.318 
0.219 
0.187 
0.189 
0.216 
0.286 
0.087 
0.082 
0.085 
0.081 
0.087 
0.071 
0.081 
0.074 
0.065 
0.056 
0.061 
0.060 
0.062 
0.082 
0.071 
0.054 
0.067 
0.063 
0.065 
0.078 
0.056 
0.082 
0.047 
0.072 
0.057 
0.091 
0.087 
0.078 
0.085 
0.064 
0.067 
0.062 
0.058 
0.056 
0.062 
0.064 
0.058 
0.059 
0.058 
0.097 
0.078 
0.067 
0.058 
0.052 
0.062 
0.056 
0.086 
0.065 
0.056 
0.058 
0.062 
0.068 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Pos 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
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Table-VUI 
CCMPARISON OF ELISA AND IHA RESULT OF lOXOCARA SUSPECTED SUBJECTS 
GROUPS 
Group-I 
(n = 44) 
Group-II 
(n = 20) 
Group-Ill 
(n = 22) 
Group-IV 
(n = 03) 
Group-V 
(n = 10) 
Group-VI 
(n = 44) 
Group-VII 
(n = 26) 
Control 
Group 
(n = 150) 
+Ve 
13 
08 
09 
02 
04 
07 
07 
04 
ELISA 
-Ve 
31 
12 
13 
01 
06 
37 
19 
146 
% 
29.24 
70.45 
40.00 
60.00 
40.00 
59.09 
66.66 
33.34 
40.00 
60.00 
15.90 
84.09 
26.90 
73.07 
02.60 
97.33 
+Ve 
10 
02 
. 04 
01 
02 
02 
04 
* 
ND 
IHA 
-Ve 
34 
18 
18 
02 
02 
« 
22 
ND 
% 
22.77 
77.27 
10.00 
90.00 
18.10 
81.90 
33.34 
66.66 
20.00 
80.00 
04.50 
95.45 
15.30 
84.70 
ND 
* Not done. 
Tab le - IX 
THE IMMUNOGLBULIN (IgG AND IgM) LEVELS IN SUBJECTS 
OF TOXOCARA GROUPINGS 
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GROUPS 
Group -
Group -
Group -
Group -
Group -
Group -
Group -
Control 
Group 
I 
II 
III 
IV 
V 
VI 
VII 
No. 
tested 
n= 
n= 
n= 
n= 
n= 
n= 
n= 
n= 
44 
20 
22 
03 
10 
44 
26 
15 
Mean IgG 
0.424 + 
0.437 i 
0.471 + 
0.607 i 
0.444 ± 
0.337 + 
0.458 + 
+ S.D 
0.231 
0.171 
0.223 
0.234 
0.229 
0.175 
0.228 
0.2207 + 0.078 
Mean IgM 
0.167 
0.167 
0.196 
0.254 
0.184 
0.142 
0.188 
0.073 
+ 
+ 
+ 
+ 
+_ 
+ 
+ 
+ 
i S.D 
0.110 
0.096 
0.110 
0.145 
0.113 
0.075 
0.101 
0.012 
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Table-X 
AGE DISTRIBUTIOM OF TOXOCARA ANTIBODIES IN THE SERA OF DOGS BY ELISA WITM 
ADULT TOXOCARA SOMATICS ANTIGEN AND EXCRETORY SEACRETORY LARVA ANTIGEN 
Age No. of ES antigen (larval) 
Samples Positive Mean O.D + S.D 
Somatic antigen (adult) 
Positive Mean O.D ± S.D 
1 month 
2 months 
3-5 months 
6-9 months 
10-12 months 
1-2 years 
3 and more 
years 
Control 
1 month to 
2 years. 
15 
11 
23 
17 
12 
10 
12 
06 
12 
09 
15 
12 
06 
05 
05 
1.023 + 0.02 
1.029 + 0.03 
1.347 ± 0.40 
0.877 + 0.04 
0.689 + 0.11 
0.625 + 0.08 
0.496 + 0.10 
06 
03 
08 
07 
10 
07 
19 
0.985 + 0.07 
0.924 + 0.06 
0.912 t 0.03 
1.779 i 0.20 
1.947 + 0.33 
1.855 + 0.67 
1.280 + 0.47 
0.094 + 0.01 0.320 + 0.12 
DISCUSSION 
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DISCUSSION 
Toxocariasis continues to be very widespread and important 
infection. The greatest burden of the disease falls on the 
population living under poor hygienic conditions. 
The signs and symptoms of this infection in human beings are 
diverse and of varying severity, but most infections are 
considered sub-clinicical and confirmed diagnosis depends upon 
serological tests using larval excretory-secretory antigen. 
Hence, the antigen of choice for the present studies is the in 
vitro ES products of infective larvae. Kennedy et aJ. (1987) 
described that these products play an important role in 
immunobiology of this infection, because they contain protective 
antigens (Nicholas, Stewar and Mitchell, 1984), allergens (Sugane 
and Oshima, 1983), and factors which stimulate eosinophilia 
(Bartelmez, 1977; Sugane and Oshima, 1984). 
Previously sensitive immunodiagnostic tests were especially 
critical for toxocara infection characterized by a small 
infectious dose, lack of multiplication or egg production in the 
host, and low concentrations of circulating parasite specific 
antibody. Although there are a few confirmative diagnostic tests 
that have recently been developed with the ES antigen of T.canis 
larvae. In the present study two serological assays (viz., enzyme 
linked immunosorbent assay and indirect haemagglutination test) 
were carried out with larval ES antigen. 
Marked differences exist from laboratory to laboratory for 
establishing positive criteria using the anti-ES antigen ELISA. 
Matsumura et^ aj_. (1982) considerd positive sera at a 1/150 
dilution, have an O.D^^Q >0.2 (three times the negative control). 
1 
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dilution, have an O.D^^Q >0.2 (three times the negative control). 
Tonz et^  aj[. (1983) used the same serum dilution and established a 
negative at O.D.^^Q > 0.5, border line 0.5-0.7 and positive 
>0.7. Speiser et. a]^. (1984) first adsorbed sera with BSA, diluted 
1/160 at 492, considering only the value of 1.0 as positive. But 
the values considered in this study are according to Voller e_t 
al. (1982), the 0. D.^^Q < 0 . 5 0 considered as negative (no 
serological evidence of toxocara infection), 0.50-1.50 as 
positive (associated with past infection or current light 
infection) and >1.50 above as positive (associated with recent 
infection). 
The present investigation is based on a population sample of 
150 adult blood donors and 169 suspected subjects for 
toxocariasis. The mean age of the adult donors was 32.5 years and 
the male and female ration was 6 : 1 . The age of the clinically 
suspected subjects are in the range of 0.01 to 60.0 years (Table-
I). 
The donors' sera were tested only by ELISA using toxocara 
larval ES antigen and only 4 (2.6%) were found positive and 146 
(97.6%) negative. The positive values were in the range of 0.532-
0.647, and the mean values for IgG and IgM were 0.518 i 0.04 and 
0.94 i 0.01, (Table-IX) . Woodruff and de-Savigny et aj.. (1979) 
indicated a seropositivity of over 2% in the adult population or 
blood donors sera detected by skin testing and supported by 
indirect immunofluorescence on formaline fixed second stage T. 
cnis larvae or ELISA testing using the ES antigen of _in vitro 
maintained larvae. 
Seropositivity can only be taken as synonymous with past or 
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current, infection if it is a specific test. In particular, the 
identification of the antigenic moities responsible for a certain 
level of heterophilic reactivity towards antibody aganist other 
parasite (de-Savigny and Tizard, 1977) , or mammalian blood groups 
(Smith £_t aj^. , 1983) may lead to further improvement in the 
veracity of the ELISA test for this zoonotic infection. In 
relation to the later point it may be significant that the two 
most abundent sugars in ES, N-acetylgalctosamine and glactose are 
respectively the terminal units of the A and B blood groups 
(Lyoyd and Kabat, 1968). Indeed, H. pomatia lectin, which binds 
to the group A antigen (Hammarstorm, 1972) may react with two 
major ES antigenic factors TES-120, and 400 (Meghji and Maizels, 
1968).. Smith, Kusal and Gridwood (1983) investigated that 
parasite derived human A and B blood group like substances are 
present on the outer surfaces of i_ri vitro maintained larvae. In 
the present study, among 150 blood donors, 46 (30.66%) had blood 
gxoup-A, 55 (36.66%) had B, 28 (18.66%) had 0 and 21 (14.00%) had 
AB (Table-VII). Four (2.6%) donors were seropositive and three 
had blood group B and only one had A, and no other group showed 
seropositivity. Keeping in view of the above investigations there 
is doubt on the seroprevalence of adult blood donors in this 
study. 
The seropositivity of clinical subjects of toxocara 
groupings by ELISA revealed 13 (29.5%) in group-I, 8 (40.0%) in 
group-II, 9 (40.9%) in group-III, 2 (66.6%) in group-IV, 4 
(40.0%) in group-V, 7 (15.9%) in group-VI, and 7 (26.9%) in 
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group-VII, whereas by IHA 10 (22.9%), 2 (10.0%), 4 (18,1%), 1 
(33.3%), 2 (20.2%), 2 (4.5%), and 4 (15.5%) respectively (Table-
VII) . The over all seropositivity for toxocariasis by ELISA and 
IHA revealed 29.5% and 18.4%. The mean ELISA O.D values for IgG 
and IgM in toxocara showed that IgG is significantly higher than 
IgM in all groups, and when compared with the control (donors) 
values, IgG was very significant (p<0.01). The ELISA values of 
positivie subjects in all the groups envisaged that the subjects 
had either past infection or current light infection. Taylor e_t 
al. (1988) reported elevated IgM in their group-II and III, 
whereas raised IgG and IgA were not especially common in these 
groups. Voller e^t aj^.(1976); de-Savigny and Tizard, (1977) 
proposed that the IgG level in toxocara positive cases is the 
best.marker for the detection of toxocara infection. The 
comparative study of toxocara ELISA and IHA test in suspected 
subjects indicates that the microplate ELISA test using toxocara 
larval ES antigen is highly sensitive in the detection of 
toxocara infection. Glickman ejt aj[. (1978) stated that IHA is not 
suitable for clinical or epidemiological use. The speciificity of 
the test is high but the sensitivity is only 18.2%, they also 
indicated that ELISA results are reliable and repeatable. Later, 
in 1979 de-Savigny et al. put forward the same conclusion that 
microplate enzyme immunoassay using the larval ES antigen is very 
sensitive and specific. In addition, in the present study some of 
the serum samples found negative by IHA showed definite positive 
reaction in ELISA, indicatiny greater sensitivity of the ELISA 
technique over that of the IHA. Therefore, this (ELISA) method 
could be employed for the detection of low Ivels of antitoxocara 
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antibodies which might, help to diagnose earlier. 
The laboratory and clinical findings are sometimes the 
parameters for the detection of toxocara infection at the early 
stage. But in this study these findings are not very significant 
for toxocara infection. The haematological indices of all the 
toxocara groupings fell with in normal range. The mean red blood 
cell count in different groups is in the range of 6.1 to 7.0 
million/mm . The mean values for haemoglobin (Hb) in different 
groups fell in the range of 9.88 to 10.71 g%, except in group-IV, 
where it was 8.53 g% and was considered to be below normal, but 
the seropositivity in this group was found to be very high 
( 6 6 . 6 % ) , as compared to the other groups in which the 
haemaoglobin was normal. In all the groups the mean corpuscular 
volume (MCV) was <80 u , mean corpuscular haemoglobin 
concentration (MCHC) was <35 g/dl, (irrespective of the sex). 
Taylor e;t aj^. (1988) reported haemoglobin < 11 g/dl and mean 
corpuscular volume (MCV) < 80 fl in their groups-II and III. The 
— 9 
eosinophilic count in their (27%) patients was below 0.4 X 10 /I 
and no patient had eosinophilia above 30%. In this study 20.1% 
subjects from different groups had severe eosinophilia and 11.24% 
had eosinophilic count > 20%. Among them only 7 (36.8%) had 
positive ELISA titre for toxocariasis (Table-III). In group-I, 9 
(20.4%) subjects had eosinophilic count above 20%. Five (55.5%) 
of them had persistent eosinophilia above 45%, but the mean ELISA 
value for IgG was 0.424 +.0.23 and the overall values were in the 
range of 0.625 to 0.912. One subject in group-I I had eosinophil 
count above 20% and the ELISA value was 0.560 which is just above the 
LiJf 
negative value, whereas subjects in group-III and IV had 
eosinophilic count in the range of 2 to 10%, 9 (45.0%) had 
positive ELISA value, and in the range of 0,556 to 1.085. In 
other three groups ( viz., V,VI, and VII), the eosinophil count 
did not exceed above 30%, except in one subject of group-VI, who 
had 53% but the ELISA value was 0.301, which is clearly negative. 
It is therefore guite clear from this study that eosinophilia is 
not an essential criterian for the diagnosis of VLM. Recently in 
1988, Taylor e_t al_. , proposed that eosinophilia may not be an 
important indicator of very severe infection and perhaps a 
criterian of "classic" visceral larva migrans. At less elevated 
levels it indicates that the toxocara titre should be measured, 
but it is not yet clear how soon after infection the eosiophil 
count and toxocara titre start to rise or how long they remain 
elevated. But Beaver (1962), in a review of 27 cases of human 
VLM, observed a direct relationship in most of the cases between 
the degrees of hypereosionphilia. Similar results wer^ :' reported 
by Al Jeboori and Ivey (1970) and Tomimura et aj^. (197 6) . 
Although the exact role of eosiniphils in parasitic infection 
remains to be established, there is a large body of evidence to 
suggest that eosinophils may be helminthotoxic effector cells, 
especially as regards larval worms (Philips and Colley, 1978; and 
Weller, 1984) . On the other hand a common feature in many models 
of eosinophil mediated larvacidal activity is the requirement for 
the presence of immune serum or antibody in the system 
(Butterworth et al., 1977; Kazura and Grove, 1978; Greene et al., 
1981; and Mackenzie et aJ^ . 1981). Hence, this idea also gives a 
clue that during toxocara infection the eosinophil count may gone 
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up. 
Anaemia is also a classic feature of visceral larva 
migrans, which was uncommon in the present study . The mean 
corpscular volume in all the subjects of different groups had 
below 60 u and the haemoglobin levels were also significantly-
related to the toxocara groups (mentioned earlier) . Taylor et. al. 
(1988) also observed similar findings in this two groups. 
Worlyet a2_.(1984) found no association of seropositivity 
with pneumonia, asthma, or bronchitis, but in 1988 Taylor e_t al. , 
propounded a negative view. According to them sometimes 
persistent respiratory signs could be due to the presence of 
excretory-secretory antigens left behind by larvae no longer in 
the lung, as well as the larvae remaining in the lungs. On the 
other hand they included the assessment of chest deformity in 
their investigation as clinical features because, if toxocariasis 
caused continuing lung disease from early life, deformity might 
result. However, no association with toxocara group was found in 
their study, whereas in the present study four subjects with 
above clinical features in group-VI had positive ELISA values 
and were in the range of 0.5 00 to 0.918. 
Hepatosplenomegaly is a common feature in toxocariais, and 
was seen in two patients of group-IV who showed positive ELISA 
values and in the range 0.517 to 0.874, whereas, this feature 
was least common in the study groups of Taylor et a_l_. (1988) . 
Worly £jt a^. (1984) also found no association of 
seropositivity with abdominal pain, seizure and wheezing. But 
Kane (1973) reported an increased prevalence of significant 
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litres associated with idiopathic epilepsy and recurrent pains in 
the abdomen or limbs. The present investigation supports Kane's 
report as 8 (40.0%) seropositivity in the subjects of nerve 
disorders (group-VI) were found postive with the mean positive 
ELISA values in the range of 0.602 + 0.12 and 0.262 + 0.07, for 
IgG and IgM antibodies, whereas 7 subjects having recurrent pains 
in abdomen or limbs were seropositive with mean ELISA values in 
the range of 0.635 ± 0.16 and 0.269 +0.07, for IgG and IgM 
antibodies. 
The ocular involvement was found not uncommon in the present 
study, and there is a total of 10 suspected ocular toxocara 
subjects examined by ELISA and IHA, only 4 (40.0%) had positive 
values for toxocara antibodies (IgG and IgM) with a mean range of 
0^681 ± 0.05 and 0.307 ± 0.03 (Table-IX). In one case a 12 year 
old boy had painless vision (R) for 15 days. His ELISA values for 
IgG and IgM were 0.679 and 0.312, which indicated that he had 
either past infection or current light infection. The IgG level 
in vitreous humor was also found to be quite high (viz., 0.812, 
the value is not mentioned in the results). Ultimately the eye 
was enucleated and the pathological examination revealed toxocara 
infection. Searl e t^  a 1^  .(1981) observed that the ocular 
involvement ususally occurs in 4 to 8 year olds and is limited 
to one eye. In the present study a 30 year old female was found 
to have developed ciliary body mass with sallow retinal 
detachment in left eye. The duration of illness was one year or 
so, with mostly radiating headacne. The eosinophil count was 12%. 
The ELISA values for IgG and IgM were 0.765 and 0.353, indicating 
either past or current light infection. The vitreous humor IgG 
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level recorded 0.912, wich was higher than the serum level. The 
eye was enucleated and the histlogical investigation revealed 
toxocara infecton. Biglan et al. (1979) in their five cases of 
ocular cases found much higher ELISA titres of IgG in the 
vitreous humor than in the serum. Felberg e_t aj. . (1981) 
investigated much higher ELISA titres in the aqueous humor than 
in the serum ELISA titres in their five patients. Two of these 
had negative serum ELISA titres along wit.h markedly elevated 
aqueous titres. These articles indicate that IgG antibody is 
probably produced locally intraocularly in cases of ocular 
toxocariasis. Glickman et_ aj^. (1979) found high level of IgG in 
the aqueous fluid of the OT patients but no discernible IgM or 
IgA.. They also examined the ratio of aqueous to serum IgG, which 
was approximately 25 times higher than their adult eye donors. 
They proposed that the presence of antitoxocara specific 
antibody in the aqueous humor is due to infiltration across the 
blood-aqueous barrier and not due to local production. Pollard et. 
al. (1979) tested 17 ocular cases using ELISA, indicated chat the 
antibody response is similar to that in patient with systemic 
VLM and the test is useful for laboratory diagnosis of ocular 
toxocariasis. 
Presently the problem of serological cross-reactivity 
between infectious agents is arguably at its most taxing in 
metazoan parasite infections, and this is particularly so, for 
nematodoes. It is most acute when several members of a closely 
related group, such as ascaris, are potentially involved 
(Kennedy et al., 1978. Smith, Qunin, Bruce and Girdwood (1982); 
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Yang and Kennedy (1984) found human sera cross-reacted with T. 
canis and A. suum ES ant igen. Nicholas, Stewart and Mictchell 
(1984) reported that sera from mice and rabbi t infected with A. 
suum, T. pteropodis and T_. leonina c ross - reac t with T. cains ES 
an t igens . Recently Baycee e^ al_. (1988) supported the presence of 
widespread c ross - reac t iv i ty to ES antigens of T. canis as well as 
B. procyonis and A. suum. In order to examine the serological 
c r o s s - r e a c t i v i t y to other non-toxocara helminths, 26 subjects in 
t h i s s tudy had the i n f e c t i o n of e i t h e r A. lumbricoides or A. 
duodenale, as well as symptomatic s i m i l i r i t i e s for t oxoca r i a s i s . 
The ES an t i gen ELISA of the above s u b j e c t s r evea led only 7 
(15.9%) pos i t ive for toxocara antibody, and in the range of 0.533 
to 1.096 (Table-VI) . The i n h i b i t i o n ELISA was performed for 
fur ther inves t igat ion of c ross- reac t ing ant igenic epitopes of 
o t h e r n o n - t o x o c a r a he lmin th p a r a s i t e s . I t r e v e a l e d t h a t 
eighteen micrograms of larval ES antigen produce f i f ty per cent 
i n h i b i t i o n , whereas the same inhib i tor concentration to other 
n o n - t o x o c a r a l h e l m i n t h s produced below 40 and 35 per c e n t 
( F i g . 9 ) , wich shows the high s p e c i f i c i t y of the l a r v a l ES 
antigen with that of A. lumbricoides and A. duodenale 
and with the help of th is study one can a s i l y diagnose toxocara 
in fec t ion . 
Sugane and Oshima (1983 )obse rved t h a t in p a r a s i t i c 
i n f e c t i o n , C - r eac t i ve p ro t e in l e v e l s in the serum are of ten 
e l e v a t e d , which may be caused by the inflammation induced by 
mechanical damage to t i ssues owing to pa ras i t e s and by a l l e r g i c 
react ion of the host to larvae. They also s ta ted that the immune 
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response may occur not only in T. canis infected patients but 
also in those infected with other parasites whoes CRP-levels are 
elevated. Cypess et a_l. (1977) explained that many of the sera 
from their patients with either rheumatoid arthritis or 
disseminated lupus formed precipitation lines with extracts of 
toxocara in double diffusion test, though none of these patients 
had history of VLM. They suspected that this precipitation might 
be due to an interaction between C-reactive protein in sera. In 
the present study most of the subjects in group-VI had either 
lymphadenopathy or joint pains, rheumatoid arthritis and at the 
same time were suspected for the presence of CRP, which generally 
reacts with larval ES antigen and gives false positive. In order 
to check the presence of CRP in these subjects zone 
electrophoresis was performed. A control serum was primarily run 
to get the typical spike patterns of alpha, beta, gamma globulins 
and albumin (Fig.16). With the help of this only three subjects 
had CRP in their sera and their ELISA test for toxocara antibody 
was also negative. This envisages that proper screening for 
toxocara antibodies needs other investigations side by side. 
There are conflicting accounts regarding the specificity of 
£. canis larval ES antigen and ELISA test, as some workers (de-
Savigny et aj_. , 1979; Speiser, 1982; Speiser and Gottstein, 1984) 
reported that the they could distinguish "!_. canis infection from 
other helminth infections using larval ES antigen in an ELISA. 
Thus in recent years the analysis and characterization of these 
products have received paid more attention. Though the analysis 
and characterization of ES antigen have shown discrepancies in 
the number of components and their molecular weights, when 
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detected by polyacrylamide gel electrophoresis or gel filtration. 
In the present study, Toxocara canis crude antigen was analysed 
by SDS-PAGE. A pattern of eight bands was observed having 
molecular weights in the range of 42 Kd to 177 Kd. There are 
three high molecular weight proteins with molecular weights of 
125 Kd, 160 Kd, and 177 Kd, and five with low molecular weights 
with 42 Kd, 60 Kd, 77 Kd, 81 Kd, and 92 Kd (Fig.3). Speiser 
and Gottstein (1984) reported different number of protein 
fractions in ES antigen obtained from two separate laboratories. 
Fisrt lot contained 14 conponents and the second 10, whereas 
Maizels et_ al. , (1984), Sugane and Oshima (1983), and de-Savigny 
(1975) observed the presence of seven, four and three, 
respectively. Spesier and Gottstein (1984) suggested that this 
antigenic variation is due to the larval strain differences. 
Meghji and Maizels (1984) analysed T. canis ES antigen by SDS-
PAGE after lodogen mediated radio label 1ing polypeptides and 
reported to contain major bands of 32, 120, and 400 Kd and 
several minor bands, of which the most prominant were 55 and 70 
Kd. Ramp e^ aj^. (1987) analysed the ES antigen polypeptides of 
both (FL) frozen larvae and (CL) unfrozen larvae by SDS-PAGE 
(silver stain) and demonstated their antigenicity by western-
blot. They found that the relative molecular weight of antigenic 
proteins have molecular weights between 6 6 Kd and 80 Kd. Sugane 
et al. (1985) analysed immunoprecipitates by autoradiography 
and SDS-PAGE,and demonstrated antigenic polypeptides in ES 
products, which reacted with IgG antibody present in human 
positive serum, which had a molecular weight of 99 Kd. 
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The crude ES antigen was successfuly eluted by Sephadex G-25 
column and the SDS-PAGE of the elutes revealed little changes in 
the number of protein bands as well as their molecular weights. 
Seven different fractions of protein bands were observed in 
separate gel columns having molecular weights in the range of 
15 Kd to 169 Kd (Fig.5). The high molecular weight bands found 
were 93 Kd, 162 Kd, and 169 Kd, whereas the low were 15 Kd, 42 
Kd, and 75Kd, and 77 Kd. In one gel column two closely related 
bands were observed which are in the range of 75 and 77 Kd. The 
possibility of the presence of two different molecular weight 
proteins in the isolated fraction is not clear. Probably the SDS 
and 2 ME treatment prior to electrophoresis cleaved the 
disulphide linking in polypeptides, which might have apeared as 
two bands in the gel (Fig.5). Sugane and Oshima (1983) isolated 
seven fractions by sephadex G-25 column and assayed for antigenic 
activity. They found marked antigenic activity in Fraction-I, 
which had molecular weight of 35 Kd, and the allergenic activity 
was demonstrated with this fraction by PCA. Further isolation in 
Bio-Gel, P-300 column chromatography revealed two fractions and 
both of them had allegrenic activity. In the present study 42 Kd 
antigen had such type of activity which was clearly observed in 
rabbit by PCA. Again this fraction was compared by ELISA with 
other fractions with ES antigen and -Log2 antisera diluttion. The 
high O.D values in 42 Kd antigen with antisera of rabbits proved 
the antigenicity of this rfaction (Fig-22) . Badley £t a_l. (1987) 
reported the successful separation of the major components by gel 
filtration and their molecular weights by SDS-PAGE. A total of 15 
bands in the range of 29 to 94 Kd were detectable with silver 
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stain. Four to six more bands were detectable with 
immunoperoxidase staining. They reported that the major 
components are between 29 to 32 Kd, having prominent bands, and 
66 to 94 Kd having very faint bands. 
Purification by gel filtration through affinity columns 
with bound human antibodies against heterologous parasites and 
SDS-PAGE of each immunocomplex revealed the concentration of the 
individual protein and the number of bands. Prior to affinity 
study the human positive serum immunoglobulin (IgG) was purified 
by DEAE-cellulose for the preparation of immunocomplex with 
different parasite antigens on affinity beads. The separated 
human IgG was run by SDS-PAGE, which showed one protein band 
which confirmed the isolation (Fig.7). 
The immunocomplexes found in this experiment had two bands 
each with the somatic antigens of A. J^urnb£J^£oi^de£ and A. 
duodenale components and one with ES larval components (Fig.8). 
The molecular weights of first two immunocomplexes were 130 Kd, 
and 125 Kd, and 123 Kd, and 117 Kd, whereas the toxocara larval 
ES immunocomplex was 140 Kd. 
Ouchterlony gel diffusion of six suspected subjects' sera 
showed that gel diffusion is not very specific for the detection 
of toxocara antibodies. Only two of the VLM subjects' sera was 
positive with larval ES antigen (Fig.10). The number of antigenic 
epitopes in the ES antigen were not more than two to three which 
indicates that there are few antigenic epitopes which are 
specifically reactive with human sera. 
Ocular involvement is also proved by Ouchterlony gel 
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diffusion. The sera of three five suspected subjects, when tested 
showed precipitation with ES antigen. In another test, both 
vitreous humor and serum samlpes of subjects tested, clear 
precipitin bands were observed in vitreous humor and no band was 
seen in sera of these subjects (Fig.12). This shows that in acute 
phase of ocular infection the IgG level of aqueous humor becomes 
high as compared to serum. 
No cross-reactivity of ES antigen with the sera of C-
reactive subjects was reported in this study while tested by 
Ouchterlony gel diffusion, the sera of suspected toxocara 
subjects showed clear precipitation bands with ES antigen, 
whereas the control C-reactive sera did not show such bands 
(Fig.17). 
Four ELISA p o s i t i v e sera were tested by 
counterelectrophoresis with 42 Kd fraction of ES antigen which 
showed precipitation bands (Fig.14) and proved the specificity 
of ES antigenic fraction with IgG antibody. In the present study 
immunoelectrophoresis with whole human serum and isolated human 
serum IgG (by DEAE-cellulose) showed a continuous precipitation 
arc, which consisted of IgG, IgM, and probably IgA antibodies 
whereas the isolated IgG gave only one short arc, which is only 
by IgG antibody (Fig.15). 
The Ouchterlony technique was used in assaying the results of the 
immunization programme with the various antigen preparations. All 
of the preparations were tested against each of the antisera .In 
general, the band paterns with ES antisera appeared to be less 
complex than the patterns with the MBSA-ES antisera (Fig.21), 
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suggesting that, more antibodies formed against the MBSA-ES 
antigen. 
The -Log2 sera dilution of two different groups of rabbits 
which had been inoculated repeatedly with T. canis embryonated 
eggs in different doses (1000 and 10,000), observed different 
levels of antibody response (Fig.29 & 30) . This shows that 
antibody response depends on the antigenic quantum of the larvae, 
which directly depends on the number of the larvae. 
Histopathologically human eye had a vasculitis consisting of 
eosinophils and mononuclear cells that surrounded and infiltrated 
the walls of retinal arteries and veins. The retinal nodules 
consisted of larvae surrounded by polymorphonuclear leukocytes, 
eosinophils, small mononuclear cells and occasional macrophages 
(Fig.25 A & B). The inflammatory reaction involved all layers of 
the retina. The vitreous continued to show a mild 
polymorphonuclear, eosinophilic and lymphocytic inflammation. 
Sometimes larva was surrounded by epitheloid cells occasional 
giant cells and a layer of fibrous tissues (Fig.25 C & D). 
The effect of visceral larva migrans in rabbits and 
histopathology of organs were performed producing T. canis 
infection in laboratory animals (rabbits) by stomach intubation 
with embryonated eggs. This method simulates the natural 
infection route. The larvae were found in the lungs by day 4 and 
after 9 days there were neumerous haemorrhages in all lobes. At 
14 days oedema of the septa was evident. The haemorrhages 
eventually disappeared. Up to 9 days after infection alveolar 
walls were swollen due to oedema (Fig.26 A & B). There were some 
fairly extensive haemorrhagic areas in the lung tissue with 
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necrotic foci and accumulations of round cells and eosinophils. 
Early granuloma formation was also seen at this time. At 14 days 
giant cells were numerous and these were usually associated with 
nodular lesions (Fig.26 B & C) . Cardiac lesions were seen on 9th 
day and they consisted of small foci of myocardial degeneration 
with loose infiltration of mast cells within the fibres Not many 
eosinophils were seen. Other lesions characteristic of visceral 
larva migrans were found in gastro-splenic areas,and pancreas. No 
such findings were observed in the kidneys. It is believed that 
the insignificant amount of liver and lung damage produced by T. 
canis in the present study, which is probably related to its 
tranperitoneal route of migration. 
Schaeffler (1960) infected sheep with T. canis. No clinical 
signs were produced. The lesions seen consisted of haemorrhage 
and infiltration with mononuclear cells, neutrophils and 
especially eosinophils. Focal necrosis occured in the intestinal 
lymph nodes, liver, and lungs, but few cellular changes were 
observed around actively migrating larvae in the brain and other 
organs. 
Eosinophi1 count: The eosinophilic count during larval 
migration was done on 4th, 9th and 14th day, and the number of 
eosinophils observed in this study, had a linear relationship 
between the size of infection and the magnitude of peripheral 
eosinophil. Kayes et aj^. (1985) also reported in their study with 
mice inoculated with 5, 25, 125 embryonated T. cai^n^ ova. 
Although the exact role of eosinophils in parasitic infections 
remains to be established, though there is a large body of 
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evidence to suggest that eosinophils may be heIminthotoxic 
effector cells, especially as regards larval worms (Philips and 
Colley, 1978; and Weller, 1984). On the other hand a common 
feature in many models of eosinophil mediated larvacidal activity 
is the requirement for the presence of immune serum or antibody 
in the system (Butterworth et al. , 1977; Kazura and Grove,1978; 
Mackenzie e^ aj^ « / 1981; and Greene e_t aj^. , 1981), therefore it is 
clear from these findings that the appearence of eosinophils in 
the host system is due to the involvement of toxocara larvae. 
Passive cutaneous anaphylaxis test with all the seven fractions 
of ES antigen was performed in immunized rabbits, which 
demonestrated that 42 Kd fraction is very specific in this test 
and reflects a response to elicit IgE antibody. 
Both in canine and human toxocariasis ELISA has been used 
as a serodiagnostic tool, Mutsumura ejt aj^. (1984) described the 
presence of circulating toxocaral antigens (CTA) in the sera of 
dogs infected with T. canis by using a sandwich enzyme-linked 
immunosorbent assay (SEIA). Earlier Matsumura and Endo, (1982); 
and Matsumura et a^. (1983a) indicated that the antibody 
responses to T. canis infection in dogs appeared 2-3 months after 
birth. However, the peak prevalence of the circulating toxocara 
antigen levels were observed 1 month after birth, but in the 
present study tow toxocara antigens (larval ES and adult somatic) 
were used for the detection of toxocara (IgG) antibodies in 100 
dogs of different age groups (1 month to 3 and more years) by 
ELISA. The older dogs, age group 6 months to 3 and more year were 
highly positive with somatic antigen, whereas the pups in the 
age group 1 month to 5 months were with the larval ES antigen. 
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Sixty four per cent dogs of different age groups were 
positive with larval ES antigen, whereas 50% were positive with 
adult somatic antigen. The pups of 1 to 5 months old had the mean 
ELISA O.D values in the range of 1.023 + 0.02 to 1.347 i 0.04, 
and the pups of 6 months and up to 3 and more years had in the 
range of 0.496 ± 0.10 to 0.877 +. 0.04. On the other hand with 
adult somatic antigen these ranges were 0.912 + 0.03 to 0.985 + 
0.07 and 1.280 + 0.47 to 1.779 i 0.20, respectively (Table-X). 
Hence, significantly greater serological response was observed in 
pups than dogs. Matsumura e± aj^. (1984) observed low CTA levels 
in puppies aged 6 or more months and adult dogs. This fact 
suggests that a small amount of the materials excreted or 
secreted from the larvae remained in the tissues. On the other 
hand, no elevation of the antibodies to T. canis was found in 1-6 
months old pups by somatic antigen, but it was observed in 6 
months to 3 or more years in the present study. These facts 
suggest that the immune response to toxocara infection in pups 
can only be detected by ES larval antigen, because the immune 
response to toxocara infection reaches after 1-2 months after 
birth, although Matsumura e^ a^. (1984) detected circulating 
toxocara antibody (CTA) in foetal and early life. 
The IgM antibody was observed by Matsumura e_t a]^. (1984) in 
chronically infected adult dogs throughout the life, but the 
reason has been unknown. However, it is suggested from the 
results obtained in the present study that the IgG antibody is 
detectable in all age groups of dogs, but the life span was not 
observed. 
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Pigure-1 Mean ELISA O.D. values of IgG and IgM for toxocara 
grouping. A - Control (n=150), B - Subjects with chronic 
cough and high eosinophilia (n = 44) , C - Subjects with 
neurological disorders (epilepsy, seizure etc.) (n=20), D 
- Subjects with chronic urticaria (n=22), E - Subjects 
with unexplained hepatosplenomegaly (n=03), F - Subjects 
with retinoblastoma, posterior uveitis, granuloma, and 
others (n=10), G - Subjects with limb pains, lethargy, 
cervical adenitis,chest deformity, etc. (n=44), H 
Subjects of non-toxocara helminth infection (n=26). 
0*7t 
0 - 6 -
0-5--
O'A" 
I 
S 0-3 
O 
0*2 • 
0*1 
I 
I 
i 
Fig 1 
I ' l l 
1 
1 1 1 1 1 1 1 H-
A B C D E F G H 
Control t Toxocara Grpupings ^ 
Figure-2 Standard curve for the determination of molecular weight 
of ES anitgen. 
Standard Protiens Molecular Weight (Kd) 
A. Normal globulin (Man) 160 
B. Phosphorylase-6 (Rabit muscle) 94 
C. Albumin (Bovine serum) 67 
D. Ova albumin (Egg white) , 43 
E. Carbonic anhydrase (erythrocytes) 30 
F. Trypsin inhibitor (Soyabean) 20 
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Figure-3 SDS-PAGE patterns of T_^  canis larval ES antigen with , 
marker proteins, Normal globulin (Man) 160 Kd, 
Phosphorylase-6 (Rabbit muscle) 94 Kd, Albumin (Bovine 
serum) 67 Kd, Ova albumin (Egg white) 43 Kd, Carbonic 
anhydrase (Bovine erythrocytes) 30 Kd, Trypsin inhibitor 
(Soyabean) 20 Kd. 
Fig. 3 
Figure-4 Sephadex G-25 column chromatography of larval ES antigen. 
Figure-5 SDS-PAGE patterns of sephadex G-25 fractionated I\_ canis 
larval ES antigen with different molecular weight 
markers, 160 Kd, 94 Kd, 43 Kd, 30 Kd, 20 Kd respectively. 
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Figure-6 Fractionation of human serum immunoglobulin (IgG) by DEAE 
- cellulose chromatography. 
Figure-7 PAGE - pattern of the pooled human serum immunoglobulin 
(IgG). 
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Figure-8 Competitive binding studies by inhibition ELISA of DEAE -
cellulose purified toxocara antibodies. The polystyrene 
plates were coated with larval ES antigen. The 
competitors were ES larval antigen (0) , A_^  lumbricoides 
( A ) and A_^  duodenale (•) . 
Figure-9 Molecular weights of different immunocomplexes: PAGE -
patterns of affinity column (sepharose - 4B) prepared 
iiiiiiiunecomplexes, 
A-Immunecomplex perpared with antigen of A_^  lumbricoides 
and human IgG. 
B-Immunecomplex prepared with antigen of A_^  duodenale and 
human IgG. 
C-Immunecomplex prepared with antigen of T_^  canis and 
human IgG. 
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Figure-10 Ouchterlony gel diffusion of ES antigen with suspected 
subjects of visceral larva migrans, respectively A, 
B,C,D,E,F. The subjects A and D showed the precipitation 
bands with ES antigen whereas the others did not show any 
precipitation band. E - ES antigen in the central well,-^ 
surrounded by the sera of suspected subject in the outer 
wells. 
Figure-11 Ouchterlony gel diffusion of ES antigen with suspected 
ocular toxocariasis. E - ES larval antigen. A, B & D -
Positive sera of ocular toxocariasis. C & F - Negative 
for toxocara antibodiy. 
Figure-12 The vitreous humour and sera of the two ocular toxocrtra 
subjects were tested by agarose gel diffusion. The > 
vitreous humor of the tv/o subjects showing the precipitin 
bands whereas the sera did not show any precipitin bands. 
V-, - Vitreous humour of the 1st patient. Vp 
Vitreous humour of the 2nd patient. S-, Serum of the 
1st patient. So Serum of the 2nd patient. E-Excretoiy-
secretory antigen. 
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Figure-13 Simple gel diffusion of sephadex G-25 fractionated larval 
ES antigen (Mol. Wt. 42 Kd) , which is very specifically 
reacted with DEAE-cellulose isolated human (IgG). E-
Excretory-secretory antigen (42 Kd fraction pooled). I-
IgG (human) isolated by DEAE-cellulose, 
Figure-14 Counter immunoelectrophoresis of the sephadex G-25 
fractionated 42 Kd antigen with that of the human 
positive toxocara sera. E- 42 Kd fractionated antigen. 
A, B, C - Human positive cases of toxocariasis. 
Figure-15 The specificity of the 42 Kd larval ES antigen with 
different dilutions of human positive serum. The trough 
contained 42 Kd ES larval antigen, and 1,2,3,4,5,6 and 7 
showing the serum dilution. 
Fig. 13 
A 
C. 
C ' 
E 
E 
E 
-• 
i 
Fig- U 
Fig. 15 
t 
Figure-16 Zone electrophoresis for C-reactive serum protein of 
toxocara suspected subjects. 
A- Positive serum picture of C - reactive protein, showing -^  
alpha, betel, gamma globulin and albumin spikes. 
B- Different suspected toxocara subjects tested for C -
reactive protein. 
Figure-17 Ouchterlony gel diffusion of ES antigen with suspected 
subjects for toxocariasis and C-reactive protein. ES - ES 
larval antigen. A, B, C & D - Sera suspected for C -
reactive protein. E - Controlled serum from C - reactive "^  
protein patient 
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Figure-18 Ouchterlony gel diffusion of ES antigen with anti-serum 
of rabbits, E- Excretory-secretory antigen in the central 
well. A - Anti-sera in the surrounding wells. 
Figure-19 Simple gel diffusion of ES antigen with sera of two 
groups of rabbits having three each, which were 
inoculated with 1000 and 10,000 embryonated eggs orally. 
(A & D) showing the sera of rabbits inoculated orally 
with 1000 and 10,000 embryonated eggs and sacrificed on 
Figure-21 Ouchterlony gel diffusion of M-BSA conjugated with ES 
larval antigen with antiserum raised in rabbit. Three 
distinct pricipitin bands visible, which showing the 
specificity of MBSA-ES antigen and antibody. M - MBSA-ES 
antigen. A - Antisera raised against MBSA-ES antigen. 
after inoculation. 
Figure-20 Ouchterlony gel diffusion of larval ES antigen with 
antiserum raised in rabbit. Two distinct precipitin 
bands are visible, showing the specificity of ES 
antigenic epitopes with rabbit antiboodies. E 
Excretory- secretory antigen. A - rabbit antisera 
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Figure-22. 
The enzyme-linked immunosorbent assay of differnent ES anti-
genic fractions (sephadex G-25 column) with human serum. 
Fraction-1 ( • ) , fract.ion-2 ( A. ) , fracton-3 ( 4- ) , 
fraction-4 ( 0 ), fraction-5 ( *• ) , f raction-6 ( + ) and 
fraction-7 { 4=> ) . 
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Figure-23 A. Acute polymorphonuclear and eosinophilic response to 
intraocular larvae jn eyes (H & E X 150) 
B. The inflammatory exudate extends into the vitreous 
along long fibrous strands (H & E, X 150) ^ 
C. The human retinal vessels are surrounded by 
lymphocytes. The inflammatory epiretinal exudate is 
observed to be adherent to the internal limiting 
membrane (H & E X 150) 
D. High magnification of the retinal detachment of the 
human eye. Polymorphonuclear f- eosinophilic infil-
tration (H & E X 400) > 
Fig. 23 
Figure-24 A. The thickned tissue consists of a vascularized fibrous 
epiretinal membrane containing numerous chronic 
inflammatory cells (H & E, X 200) 
B. The inflammatory epiretinal exudate contains 
granulomatous inflammation (H & E, X 200) 
C. At high power an eosinophilic infiltration, plasma 
cells and lymphocytes (H & E, X 400) 
D. The inflammatory epiretinal exudate is thicker 
anteriorly and contains a focus of granulmatous site 
(H & E, X 200) 
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Figure-25 A. Histopathology of T\_ canis infection in the intestinal 
wall of the rabbit after 4th day post-inoculation with 
10,000 enfective eggs. (H & E. X 150) 
B. The lung section of 14th day post-inoculated rabbit 
showing the highly inflammated zone with eosinophilic 
debris (X 180) 
C. The eosinophilic infiltration in the intestinal wall 
of the rabbit inoculated with 10,000 infective eggs. 
(X 10,000) 
D. The liver neutrophils, monocytes, and eosinophils 
accumulate, forming inflammatoi-y leaction which leads 
to the formation of thick masses of fibrotic tissues 
(X 200) 
Fig. 25 
Figure-26 A. Lung section of rabbit infected with 10,000 eggs which 
was sacrificed on 9th day after inoculation. High 
eosinophilic infiltration with visible larval debris 
(X 100) 
B. Lung section of rabbit showing the highly inflammated 
zone with eosinophilic debris on 14th day post-inocu-
lation (X 100) 
C. Very high magnification showing the accumulation of 
eosinophils and mast cells in the lung on 14th day 
post inoculation (X 200) 
D. High magnification showing the aggregation and 
migration of the mast cells and eosinophils (X 400) 
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Figure-27 A. Arrow showing T_^  canis larva in the liver section of 
the rabbit on 9th day post infection with 1000 
infective eggs, and surrounded by fibroblastic 
reaction (X 400) 
B. The liver section showing lesions mostlly subcapsular 
in position with tendencies to necrosis and "^ 
calcification (X 400) 
C. Polymorphonuclear leukocytes, and lymphocytes 14 days 
after intravitreal injection. Pigment epithelium is 
disrupted (X 400) 
D. Larva (arrow) surrounded by mononuclear epitheliod and 
giant cells of rabbit eye (X 400) 
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Figure-28 A. Acute polymorphonuclear and eosinophilic response in 
retina due to larval infiltration (X 150) 
B. Acute polymorphonuclear and eosinphilic response in 
retina due to larval infiltration (X 200) 
C. High magnificaation of polymorphonuclear lymphocyte 
(X 200) 
D. Accumulation of polymorphonuclear lymphocyte (X 400) 
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Figure-29 Enzyme linked immunosorbent assay of (-Log2) sera 
dilution of rabbits (MNO) on 0 day ( ,6 ) , 4th day ( A 
) , 9th day ( f ) and 15th day ( 4l> ) after post 
inoculation with 1000 embryonated eggs. The serum 
dilution of rabbit M denoted (....), rabbit N (----) and 
rabbit 0 (•——i . 
Figure-30 Enzyme linked immunosorbent assay of (-Log2) sera 
dilution of rabbits (PQR) on 0 day ( © ) , 4th day {A. 
) , 9th day ( • ) and 15th day ( •> ) after post 
inoculation with 10,000 embryonated eggs. The serum 
dilution of rabbit P denoted (••••), rabbit Q (•-•-•) and 
rabbit R ( ) . 
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